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PREFACE 

About iiiee years ago, Mr. A. Scharf, a gentleman interested in the study 
of Archaeology, discovered a bed of mussels, containing the species £iUp§m 
crmsukiis, near the old village of Bowmanville, in the northivestern part of the 
City of Chicago. These specimens were referred to the writer who doubted 
their having been found near Chicago, the present distribution of crassMem 
being upwards of a hundred miles from the City, southward and westward. 
Investigation revealed the presence, hitherto unknown to either the geologists 
or the zoologists of Chicago, of a fossil deposit of wide extent, w^Mch contained 
not only the species in question but many others, lx>th pelecypods and gastro- 
pods. These deposits were in a new drainage canal, called the Korth Shore 
Channel, wMch now extends from Bowmanville northward to Wilmette, a dis- 
tance of about eight miles. 

The writer was fortunate in being able to follow the excavation of this 
canal foot by foot and thus to secure fresh exposures. During a period of two 
years the entire length was carefully surveyed with the results described in 
the pages that follow (Part I). The new Calumet-Sag Channel, draining the 
southeastern part of the city, was also studied, but in no such detail as was 
the North Shore Channel. It is greatly to be regretted that this canal, pre- 
senting quite as im|>ortant data as did the North Shore Channel, could not 
have been given equally as exhaustive study. The small amount of time 
available was used to the utmost and important data were obtained. 

As the work proceeded, it became evident that here was an opportunity to 
reconstruct the life and conditions of this ancient glacial lake; to ascertain 
the bearing of this life upon the migration and repopulation of the glaciated 
area; and to compare the postglacial with the recent fauna and flora. To this 
end the literature was searched for data relating to this region and much 
time was spent in different parts of the area in quest of additional material. 
The study of the Chicago region very naturally led to a consideration of other 
regions once covered by the great ice sheet and also to other periods of glacia- 
tion — the little-known interglacial intervals. The result of these studies is 
embodied in the two parts of this volume. 

Part I embraces an account of the postglacial geology and life of the Chica- 
go region, and also a resume of our present knowledge concerning the post- 
glacial life of the entire glaciated region of the United States and Canada. 
In Part II the life of the interglacial intervals is discussed and the species of 
plants and animals listed. This is largely a compilation, ail available literature 
having been searched for data. In this part the placing of a record in a parti- 
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mlar interval has often been attended with great difficiilt\* on account of the 
ambiguity conceniiog its stratigraphic posilioii--“its relation to a liistiiict and 
well known drift sheet. In some cases only a suggestion has been rnafle, while 
in many others not tvtn this has been |>ossit>!e. Not a kw rcc'orcls, however, 
have been of such a character as to leave little or no doubt concerning their 
relation to one of the drift sheets. Only such have been ai'ailalile for recem- 
stnicting the life of these intervals. Blany of the references are not available 
because of gross errors of identificaiion, as well as of siratigrapliy; such as 
Aughey's list of Missouri loess mollusks, which is worthless for this reasofu 
In all lists the modem nomenclature is used. 

In correlating these records with the particular interglacial interval in 
w’'hich.they are supposed to belong the writer has used !iis jucigmcntj based on 
the original stratigrapMcal data or upon some later local geological map or 
record. It is probable that this judgment has not in all cases l)een correct. 
In the list of biotic remains all groups of animals and plants (excepting the 
Diatomaceae) have been included, in order that a comprehensive view might 
be presented of the life of each interval The lists of species at tlie end of the 
volume (Chapter XIII) are so meager that they pitifully expose our lack of 
knowledge and indicate forcefully that much is yet to be done before we are 
in a position to write intelligently on the life of the Pleistocene. 

The title of this volume may be thot to be too inclusive, the region from 
wMch the data have been gatheredTorming but a part of the entire territoiy 
in which Pleistocene animals and plants have been found. It was thot, how- 
ever, that the only way in which a knowledge of the life of the interglacial inter- 
vals could be obtained would be to study the life ivhicli had been entombed 
between the till sheets, and which could, only have lived during the interval 
represented. For this reason the area selected for study includes only that 
part of the United States and Canada (east of the Rocky Mountains) that was 
covered by the great continental ice sheets. Deposits outside of this area, 
therefore, cannot be included, except for purposes of comparison, as there is no 
way of deciding just which interval they may represent. In fact, many of the 
records beyond the glaciated territory represent deposits which were forming 
continuously thruout the entire time of the Pleistocene, they not being greatly 
influenced by the great ice sheets. With this statement of the purpose of the 
work, it is easily seen that the title ‘Tife of the Pleistocene^^ is not inappro- 
priate. 
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and 25301 to 25600 of tlie collecibris in the Chicago Academy of Sciences, A 
duplicate set has been deposited in the museum of the University of Illinois 
by the Academy and are numbered P 1 to 5CK). .. . 

In a recent work^ Salisbury^ says of the Pleistocene record “Hie lo-mitMm 
movements of the land floras and faunas must have introduced an elaborate 
series of superpositions^ giving an elaborates orderly, and im usual succession. 
The record of this succession has not been worked out in its completeness, 
and unfortunately there is little chance that it %?ill be worked out in its fulness 
unless by the most persistent care. The present volume may be consklered 
a contribution to the end indicated by the above statement. It is fully ap- 
preciated tliat it contains much that is incomplete and perhaps faulty. That 
it is a first attempt to cover a wide and difficult field may in a measure explain 
some of its shortcomings. It is thot that the bringing together of the widely 
scattered data and literature relative to the subject will he found useful to a!! 
students of the life of this last geological stage of the history of the earth. It 
is confidently hoped that its publication will inspire a desire on the pan of local 
students to supply the deficiencies and to add the much-needed information 
necessary before w’e can write a comprehensive account of the T^ife of the 
Pleistocene/ 

^ Physical Geography of the Pleistocene, p, 273, 
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BIOLOGY OF GLACIAL LAKE CHICAGO 


REVIEW OF OUR KNOWLEDGE CONCERNING THE DISTRIBUTION OF LIFE 
IN THE GLACIATED AREA DURING POST-WISCONSIN TIME 




CHAPTER I 


HISTORICAL RE VIE W 
I. General Statemehx 

The evidences of abandoned shore lines surrounding the Great Lakes were 
recognized by geologists at an early date. Colonel Charles Whittlesey,^ as 
early as 1838, reported a line of beaches on the south shore of Lake Erie; Mr. 
Bela Hubbard^ described a beach north of Lake Erie ; Mr. James Hail* recog- 
nized the shore of glacial Lake Iroquois in the northwestern part of New York, 
and Mr. Charles U. Shepard* described the andent lake beaches near Chicago 
but did not refer them to the agency of glacial formed lakes. These geologists 
realized that these old beach lines once formed the margins of large lakes, 
which were the predecessors of the existing Great Lake system. References 
to the life which peopled the waters of these andent lakes are rare in early 
geological works, tho Hall^ records the presence of Unios and drift wood in the 
sands of the ridge road,’’ in northern New York, but gives no detailed ac- 
count of the species represented. 

For the past fifty years or more, data have been accumulating bearing on 
the biota of these ancient lakes, until at the present time a varied fauna and 
flora has been cataloged. The earliest fauna is found (as would be expected) 
in the sedimentary strata of the first body of water to appear, glacial Lake 
Chicago, the precursor of Lake Michigan, and it is to the life of this early water 
body that attention is to be especially directed. Before proceeding to discuss 
these deposits in detail, it will be of value and interest to review briefly the 
work of previous investigators. 

II. Previous Records op Life 

1868 BANNISTER.*— One of the first investigators to recognize the ancient 
bay or lake and its southwestern outlet was Henry M. Bannister. The pres- 
ence of life in the old lake deposits is apparently first mentioned by this author. 

^ Geological Survey of Ohio, 2nd An. Rep., p. 55, 1838. 

® Geological Survey of Michigan, 3rd An. Rep., p. 104, 1840. 

® New York Geological Survey, 2nd An. Rep., p. 310, 1838. 

Natural History of New York, part IV, Geology of 4th District, p. 348, 1843, 

s Amer. Joum. Sci., (i) XXXIV, pp. 134-137, 1838. 

® Geol of Illinois, III, pp. 241-242, 1868. In this chapter only those works are included 
which refer specifically to the life of Lake Chicago or its beaches. The records of life outside 
this area will be found in a subsequent chapter. 
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A section of the shore north of the' university campiiSj Evanston* studied by 
Proi 0. C. Marcjy presented the following strata: 

Siciimi at 'Emnstmi 


1. Surface soil...... 13 2 

2. Fine sand... 

3. Coarse sand.. 2}4 

4. Fine sand.. 2 

5. Gravel I El " 

6. Fine sand containing tree tranks, t}4 

7. Bark colore4 marly bed, the lower part peaty..,.. 

8. Fine sand 33-1 '** 

9. Blue clay (drift). Spl ” 


Mr* Bannister thus comments upon these deposits and the life contained 
therein: addition to the beds given in the -section, there may be seen at 

one or t*wo points, a thin seam of vegetable mould, resting immediately on the 
blue clay of the drift, and at the ba-se of the true lacustrine deposits. In this 
seam there have been found many pieces of wood and steins of small trees, 
apparently cedar, and, in one instance at least, the stump with the roots pene- 
trating the clay below tO' a depth of two or three feet, evidently in the position 
of its natural growth, thus showing that the land was at that lime sufficiently 
elevated to support trees. Water-worn pieces of wood, also apparently cedar, 
are quite frequent in the stratum of sand above the clay (no. 8 of the section), 

“The bed no. 7 of the section, may be followed for upward of half a mile 
along the beach, and is also frequently met with in digging wells in the town. 
An occasional fragment of a bone, and a great abundance of fossil fresh-water 
shells are found in this bed. The shells are all of existing species of Unm^ 
Pisidiumj Physa, Lymnea, PlmorUs^ Valvata, Amnicola^ Melantko^ A-mylus^ 
etc. Immediately above this bed, and generally resting upon it, in the stratum 
of sand no. 6, we find many stems of large trees, chiefiiy oak, which seem to have 
drifted to their present resting place as the waters of the lake gradually en- 
croached upon the marsh. 

“In the eastern part of the county, along the lake shore, we often find the 
black surface soil of the small wet prairies underlaid by a bed of quicksand, 
containing fresh-water shells of the genera Melania, Unto, etc., which belong 
to the same period as the lake ridges. Instances of this kind of a prairie may 
be observed along the lines of most of the railroads running southwesterly from 
Chicago, and on the Milwaukee raDroad running north. Indeed^ such prairies 
may be seen at the present time, in the process of formation, at various points 
along the lake shore in this county and elsewhere. The bed no. 7 of the section 
was probably deposited under conditions very similar to those of the formation 
of these prairies, in the bottom of a shallow lagoon or marsh, and serves to show 
how gradual was the process of submergence or emergence during which it was 
formed.’* 
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No differentiation is made by Bannister of the life of the different lake per-* 
iods; it is probable that the complicated stages of the glacial lakes, as under- 
stood toda}", were not known or comprehended at this time. The section at 
Evanston, quoted above, evidently includes strata referable to at least three 
lake stages — Glenwood, Calumet, and Toleston. No. 8 of the section is refer- 
able to the Calumet and Toleston stages; no, 7 is evidently post-Toleston; 
1-6 are of Hammond age; the stratum of vegetable mould resting on the blue 
clay probably represents the Bowmanville low water stage. 

1870, ANDREW^;.^ — Dr. Edmund Andrews, in discussing the ancient lake 
beaches thus refers to a peat formation underlying the Calumet beach ridge: 
‘Hn fig. 4, ^ represents an ancient subaerial soil, which in many places becomes 
a thin peat bed, with remains of grass still on its surface, which runs entirely 
under the middle beach. ’’ Dr. Andrews was apparently the first person to 
suggest a Post-Glenwood low water stage. No mention is made by Dr. 
Andrews of organic remains being found in this deposit. 

1888. LEVERETT.^ — ^In this paper Mr, Frank Leverett discusses with much 
detail three ancient beaches, referring to the remains of life as follows : 

Glenwood or Upper Beach 
Section in Mr. Haas^ gravel pit, Oak Park 

1 . A brown-stained gravel at the surface extending down the slope. Depth, 18-30 inches. 

2. Fine gravel (unstained), 24 inches at top, increasing to 48 inches near base. 

3. Sand beginning with scarcely any thickness at the top, but increasing to a thickness of 36 
inches at the base of the excavation. 

4. A bed of fine gravel increasing like no. 3 from 0-48 inches in thickness. . 

5. Fine gravel nearly four feet in thickness, which passes upward from near the east side of 
the excavation, assuming a nearly horizontal position beneath the crest of the ridge. 

6. Sand at the bottom of the excavation becoming thicker toward the higher part of the 
ridge. Depth 6-36 inches. 

^^Molluscan shells thought to be Unios, and smaller shells have been 
found in no. 6, but none of these were at hand at the time of my visit. Mr. 
Haas afterwards sent an oyster shell which was embedded in no. 6, and near 
itwas the tooth of a mammoth. If the oyster shell has not been introduced 
it- suggests much as to a salt water lake. It is possible that the shells 
thought by Mr. Haas to be Unios, were salt water mollusks. We learned 
of no other instances of the occurrence of molluscan remains along the 
upper beach,’’ 

A personal examination of this gravel pit failed to reveal animal life of 
any kind. The oyster shell was undoubtedly introduced artificially; there 
is no evidence of a postglacial intrusion of the sea in this region. 

^ Trans. Chicago Acad. Sci., II, p. 15, 1870, 

« Trans. Wis. Acad. Sci., Ill, pp. 177-188, 1888. 
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Cdumei or Middle Bemh ; 

The peat bed (page 184) mentioned by 'Dr* Andreevs is discussed at some 
length. It was found npon emminatiom; to extend completely under the 
Calumet ridge and even to underlie 'certain portions of the lower beach. 
The peat bed is said to contain the mangled remains of wood. Leverett 
could trace this peat bed only a short distance west of the beach ridge (Cab 
umet), but the writer has found it extending westward for over a mile. 
Leverett was unable to formulate a theory, to account for the burying of the 
peat bed beneath the lake beaches of s.and and gravel Mr. Leverett 
states that near Summit are told that shells of Unios and of smaller 
mollusks, also fragments of wood have been found at the base of the gravels^ 
but none were at hand at the time of our visit.’^ The writer has collected 
postglacial material at this locality,. and the record is, therefore, authentic. 

Toleston or Lower Beach {page 188) 

A cut in the beach at Evanston gave the following section (unade by Dr. 


Oliver M.arcy): ' 

1. Surface, soil, sandy. I J4 f«t 

2. .Brown 'sand and fine gravel. 2}*^ 

3. Coarse gravel, stratified 2}^] 

4. Fine sand 2 

5. Gravel containing bones of deer 

6. Fine sand containing oak logs IJ4 

7. Peat or carbonaceous earth, with a marl bed containing molluscan shells in the 

lower portion, or interstratified with the peat I J-f ” 

8. Gravel ” 

9. Humus soil with cedar stumps and logs.......... 4-6 inches 

10. Yellow clay laminated and contorted, containing pockets of grave! feet 

11. Blue pebbly clay 2 

Height of bluff.... 22 


^^The bone is a portion of the femur of a deer (species not determined.) 
The oak wood is well preserved but the cedar is mangled and shivered. Fro- 
fessor Marcy also has specimens of mollusks collected from the marl beds 
associated with the peat in no. 7 of the above section. The following are 
specifically identified: 1, Planorhis campanulatus\ 2. PlanorMs parva {par-’ 
ms)^] 3. Amnicola Unosa (limosa)^; 4. Pisidmm duMum; 5. Cycias stdraia 
{Spkcerium sulcata^ simile),^ Unios of various sizes occur, which are not 
specifically identified. There are also other molluscan remains not included 
in the above species. ” 

® These corrections are the au thorn's. The section studied is the same as that mentioned 
by Bannister on a previous page. 
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1891. PENHALTOW.^^— The plaat remains foimd by Dr. Marcy in the 
Evanston beach deposits were submitted to the late Prof. D. P. Penhallow, 
who thus comments upon them: ‘‘By comparison with recent species of 
Quercus^ this fossil appears to most nearly approach Q. primus and Q, garryam^ 
the affinities being nearer the fornier than the latter. Such differences as 
could be definitely established, were found in the length of the ray cells, the 
abundance and form of the markings on the vessels, and the number and size 
of the medullary rays. These differences are such as to render exact identifica- 
tion with modern species hardly probable, and as a suitable means of distinc- 
tion and recognition I would therefore propose for this fossil the name of 
Quercus matey ana, ” 

“The wood of the Picea was cut with as great facility as the oak, and while 
the transverse sections were quite clear as to the details of structure, the 
longitudinal sections also gave numerous well preserved details, from which 
a series of drawings were prepared. ^^^^^^ ^ ^ ^ ^ ^ 

“So far as the details have been made out, they seem to establish affinity 
with Picea sitcheitsis^ but as in the case of the Quercus, the differences are such 
as to cause hesitation in establishing exact identity between them. Were it 
possible to establish identity between the two, then there would be good evi- 
dence to show the extent to which the area of distribution of Picea sitchensis 
has contracted within recent geological times, since this is now essentially con- 
fined to the Pacific coast, from Alaska to Mendocino, California, extending 
inland not more than fifty miles. I deem it expedient to distinguish this 
fossil by a separate name, for which I would suggest Picea evanstoni, ” 

Prof. Penhallow says further, “The local evidence is such as to confirm the 
view that the Picea grew upon the spot where found, sending its roots down 
into the clay.^^ The bones of a mastodon are also said to have been found 
on or in the peat layer labeled no. 4 of Marcy ’s section (see Higley and Raddin, 
p. xiii, figure 2). 

The Picea may possibly be the same as the material identified as mariana 
or canadensis from deposits recently explored near Bowmanville. Oak leaves 
were also found in the Bowmanville deposits but so imperfect that identification 
was impossible. They may have been the same as the Quercus described by 
Penhallow. 

1891. HIGLEY AND HADDHST.^^^ — In the introduction to this paper (pages 
XIII, XIV, XV) the three major beaches are discussed in relation to the flora, 
past and present. The section at Evanston, studied by Prof. Marcy and 

Trans. Roy. Soc. Canada, IX, pp, 29-32, 1891. 

“ Bull. CM. Acad. Sd,, II, No. 1, 1891. 
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discussed by Bannister and Leverett, is graphically shoTO (see plate I\', 1) 
and commented upon as follows: 

SecJhn hbtf at Emptsimt ■ 


10. Sandy 

9, Brown sand and fine gravel 2.50 

8. Cterse gravel, stratified,... 2.50 ” 

7. Fine sand........ 2.Clfi ” 

6. Gravel tJ3 ” 

5. Fine sand.. 1.50 ■’* 

4. Peat and carbonaceous earlli. 1.50 ” 

3. Gravel and sand,. 5.25 

A. Hnmns' soil, organic matter, very tMn.. . 

2, Laminated yeEow clay 3,50 ” 

h Clay (bowlder) 2,CK) 


Total height.., 21. 5S ” 


^*For ten .years previous to that time. (1884), according to the best infomia- 
tion that could be obtained, the shore had washed away about two rods each 
year, ■ At the time the section w-^as made, a northeast storm liad {)rodiiced a 
clear vertical' section of the bluff,' L (Lake Michigan) indicates the water 
surface. For two feet at the foot of the bluff, the shingle of the shore covered 
the clay. Above the shingle was a vertical section of the upper portion of the 
clay; three and one-half feet as shown in the diagram. At /I on the surface 
of the clay, five and one-half feet above the water, was an old soil Hie la}’’er 
of organic matter was very thin, but on it, was much coniferous wood, some of 
which appeared to grow on the place where it w'as found. No other kind of 
wood was found at this horizon. Three and a half feet of nearly horizontally 
stratified sand covered this soil. Then at 4, in the diagram, tliere was one 
and a half feet of peat. In the upper surface of the peat, w-ere many fresh 
water shells. Nine different genera were identified, all of which were existing 
species. They were Planorhis^ Vedmta^ Pkysa, Lymnia {Lymnma) etc., with 
fresh water bivalves, so decomposed that it was impossible to determine the 
species. Upon this peat and lying more closely upon it than is indicated in 
the figure at 5, were trunks of oak trees in a layer of fine sand. This ia 3 *er, 4, 
with the oak trunks lying on it or in it, extends under all the village of Evanston 
east of the railroad. At 6 was a bed of coarser gravel in w^hicli were found in 
1863, a little distance from the place of this section, pelvic bones which have 
been referred to the deer. 

^'The parts of the section above this are of beach or bar structure and need 
no particular description. Specimens of the coniferous wood from the soil A , 
and of the oak from 5, wke sent, in 1890, to Prof. D. P. Penhallow, of Magill 
University, Montreal, who on examination microscopically replies, ^'No, 1 
is not an Arhor Vitae, but a Piem, Both this and the oak cannot be referred 


HISTORICAL REVIEW 


7 


to aay modem species, though the iomier approaches P. sitckmsisj.. and the 
latter Q.falcaia and Q. primus,^^ 

^^The genus Ficea (spruce) does not now grow within several hundred miles 
from the localit}^, and the species of oaks which are now found upon the sur- 
face of the ridges are neither fakata nor primus. The indication is that 
previous to the beginning of the Recent beach, a climate and flora prevailed 
like that in Alaska. Then when the peat began to form at the time as indi- 
cated by the peat layer at 4, the spruces had disappeared and a species of oak 
had taken their place, and now these have disappeared and other oaks have 
replaced them. This low^er soil in the section at A, l 3 dng upon the clay, indi- 
cates a time when the surface of the waters were as low relatively to the land 
at this place as now. Afterwards the waters rose as liigh as the Upper beach. 
After the Upper beach Tvas formed, the waters subsided to the Middle beach, 
and again to the Recent beach. The coniferous wood probably grew before 
Lake Michigan was definitely formed. 

^•'Tlie oak is not completely decayed. The outside wood of the trunks is 
spongy, but the central portions are tough and fibrous. Borers then as now 
infested the trees. 

^^Horizon 5, just above the peat, marks the upper or later limit of the 
Mastodon. It was on this soil about six years ago that the bones of a mastodon 
were found in Chicago, on the south side of Wicker Park near Milwaukee 
Avenue. They were covered by thirteen feet of silt, or as Dr. Andrews sug- 
gests, loess. The bones consisted of part of a jaw, teeth, and parts of a few 
other bones, and are now in the collection of the Chicago Academy of Sciences.^^ 
There is in the Museum of theXollege of Liberal Arts of the Northwestern 
University a fragment of fossil ivory received from the late James L. Milner, 
afterward connected with the U. S. Fish Commission, taken from a gravel pit 
excavated in the Middle beach in Evanston when the Milwaukee Branch of 
the C. & N. W. R. R. was constructed. From what level it was taken, is 
not now known. The pit appears to have been excavated to the clay, and the 
fossil was probably on the same stratum as that at Chicago. 

“There is no positive evidence that the waters of the lake were salt water 
at the time the Upper beach was deposited. No shells have been found in the 
beach by wliicli the character of the waters could be determined, but the 
presence of sea shore plants now upon the lake shore, and the existence of the 
marine My sis in the waters of the lake, indicate that at some time, salt water 
has existed where Lake Michigan now is.^® The old bay of the lake whose mar- 
gins are marked by the Upper beach, left some silt on its bottom, and in these 
silts have been found fresh water Unios. We have fragments of such shells 

A careful search has failed to reveal the specimens mentioned. 

^3 This statement is not borne out by later investigations. There is no reason to believe 
that the waters of the lake were ever salt. 
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taken, from the silts at the comer of West Monroe and Morgan streets in 
Chicago,” 

Higley and Raddin recognize a low water stage, but place it previous to 
the formation of the Glenwood beach, m^hereas the evidence now at hand leads 
to the conclusion that the low water stage followed the Glenwood beach forma- 
tion and that the waters rose subsequently only to the Calumet beach level 
These authors also call attention, apparently for the first time, to changes of 
climate during the existence of Lake Chicago, as evidenced by the remains of 
the oak and spruce, 

1895. Upham thus writes of the organic remains contained 

in the deposits at Evanston: ^Tresh-water shells are found abundant in the 
15-foot beach at Evanston and elsewhere southward through Chicago. AH 
species obtained, representing ten or more genera, are still living in this region. 
Wood of oak and cedar, and the thigh of a deer, have been also found in the 
same beach at Evanston. ” The peat bed of the 15-foot beach is also recog- 
nized by this author as having been formed before the 30-foot or middle beach. 

1897. XEVERETT.^’"— In this paper Mr. Frank Leveret t presents considemble 
information concerning the presence of life in the deposits under discussion. 

Glemvood stage (pp, 70-71) 

Mr. Leverett discusses the gravel pit at Oak Park (Mr. Haas') and gives 
the same section published in his previous paper (see 1888). T^fr. Leverett 
■ comments further onThe molluscan. shells. ' '^^Upon visiting the region again 
and inquiring particularly into the circumstances, there seems little question 
that the shell was picked up near the base of the pit by some of the workmen, 
but it was found that there are a few Indian graves on the bar, which extend 
down nearly to the level of the base of the pit. The shell, therefore, may have 
been introduced at the time of burial of some brave warrior, or it may have 
been of more recent introduction. This is apparently the only place along the 
entire length of the upper beach where molluscan shells have been found, and 
this negative evidence strengthens the view that the shells at this point may 
be intrusions. Remains of terrestrial life have also been found here. Mr. 
Haas preserved fragments of the tooth of a mammoth found in the gravel pit 
at a depth of several feet. These fragment are waterworn, and it seems, 
therefore, quite probable that they were imbedded during the formation of the 
beach. 

Post-Glenwood Low Water Stage {page 71) 

''After the Glenwood beach was formed the lake appears to have with- 
drawn from the plain between the beach and the shore of Lake Michigan, in 
Illinois. How much farther north it withdrew is not accurately determined. 

Amer. Journ. ScL, (iii), XLIX, p. 6, 1895^ 2$rd. An. Rep. Geol Surv. Min. p. 168, 1S9S. 

“ Bull Nat. Hist, Surv., Chi. Acad. Sci., II. 
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Professor Chamberlin recognized evidence of emergence between the formation 
of this beach and the second beach, in Southeastern Wisconsin. That it 
withdrew so much in the northern end of the Lake Michigan basin as in the 
southern seems improbable from the evidence drawn from tilting, it being found 
by Mr. F. B, Taylor that that portion of the basin has been uplifted more 
than the southern. Whether this emergence is to be connected with the lake 
stage, known as’ the Algonquin, is not yet ascertained, though that seems a 
probable correlation* 

**The evidence for this emergence within the Chicago area is found in beds 
of peaty material that occur beneath gravel of the succeeding lake stage, as 
long since noted by Dr. Andrews and discussed in his paper cited above. In 
Wisconsin the evidence is in clay beds, which seem to have been left in a retiring 
v/ater body, and which are covered by beach deposits of the succeeding lake 
stage, as pointed out by Prof. Chamberlin in his official report of the Wisconsin 
Geological Survey. There is need for further study of this interval in the lake 
history before conclusions of much consequence can be drawn. 

*^An excellent exposure of the structure of the bar noted above (Calumet 
beach) is found immediately north of Evanston, where the lake is undermining 
the bar as well as subjacent deposits. The beach sands and gravels rest upon 
a bed of peat, which was noted by Dr. Andrews and interpreted by him to be 
the accumulation of a marsh or partially submerged land surface. The peat 
not only underlies the bar under discussion, but extends eastward across the 
interval between it and the Third beach. Its level is no higher than that of the 
Third beach, being but 12 to 15 feet above the present level of Lake Michigan. 
The peat is in places several feet thick, but at the point where the bar comes 
out to the lake shore it has a thickness of only 3 to 6 inches. It contains pieces 
of mangled wood and has been disturbed by waves. Between the peat and 
the yellowish blue till, which forms the base of the exposure, there is a gravelly 
sand 6 to 18 inches in thickness, which appears to be a lacustrine deposit. 
The peat is immediately overlain by about S feet of sand, above which there 
is a bed of coarse gravel. The gravel is thin near the borders of the bar, but 
has a thickness of 11 to 12 feet beneath the highest part It is capped by a 
thin deposit of sand and has layers of sand interstratified with it in its thickest 
part. The presence of this gravel makes it impossible to suppose that the old 
land surface has been buried by the drifting of material from the lower beach. 
There seems no escape from the conclusion that the lake stood at a lower stage 
than the level of the second beach before that beach and the bar under discus- 
sion were formed,’^ 

Calumet Stage {page 73) 

Occasional reports of the discovery of a molluscan shell in this beach have 
come to my notice, but none have been personally noted. In this respect it 
is similar to the upper beach, and in striking contrast with the next lower beach, 
which is full of fossils. 
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Tohsim Skge 76-77) 

Leverett refers to the section studied by Matey in 1864 and adds a section 
studied by himself in 1887^ after the beach had been eraded from 75 to feet 
fplateWJI), 

Seciion of Beach ai Emtisian made in 1S64 


1. Surface soil, saiicij-... 

2, Brown sand and fine gravel 

3* Coarser gravel, stratified...... 

4 Fine sand....... 

5. Gravel, containing bones of deer.... ...................................................... ............ 

6. Fane sand, contaming oak logs.. 

7. Peat or carbonaceous earth with a marl bed containing molltiscaB she 

lower portion or interstratified with the peat....,.....,,,.., 

8. Gravel 

9. Hnrmis soil, wdth stamps and logs .(coniferous)...............,.... 

10. Yellow clay, laminated and contorted, contaming pockets of gravel.. 

11. Blue, pebbly clay 
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m 
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, Height of bluff. 22 feet 

Secimn of Beach ai Evmistm in iSSf 

Feet Inches 

1. Yellowish-red, iron-stained sand 3 to 5 

2. Band of bog iron ore, granular... 4 to 6 

3. Gravel, with beds of sand included (the stratification is very irregu- 

lar in thickness and assorting \^er>^ imperfect) 5 to 7 

4. Coarse sand, not calcareous 6 to 12 

5. Calcareous loam 3 

6. Yellow clay, very calcareous, with leaves imbedded 3 

7. Carbonaceous band, not calcareous 2 

8. Yellow calcareous clay, similar to No. 6..... 4 to i 

9. Band of carbonaceous material, not calcareous. 2 

10. Brown sand, with twigs and peaty material B to iO 

IL Water bearing sand and talus-covered slope....... 8 


Height of bluff. 


20 to 22 feet 


“The calcareous clays No. 6 and 8, of the last section, and Nos. 6 and 7 of 
Dr. Marc/s section, contain nmnerous gasteropod shells. Dr. Marcy has 
collected a large number of shells from this horizon, among which there are 
Unios, appWently of several different species, but not specifically identified. 
Mr. C. T. Simpson has identified nine different genera of mollusks, all of exist- 
ing species, found in No. 7 of Dr. Marcy’s section. Planorhis and Lymnea are 
very abundant. Prof. D. P. Penhallow has identified two wood specimens, one 
a new species of Picea (Picea mnstmt), the other a new oak (Quercus marcyana) 
(I). The bone®of the deer, found by Dr. Marcy, is a portion of the femur. The 
writer has found many localities in the sandy portions of this beach, where 
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molluscan shells abound. Nearly every exposure in the sandy district west of 
the beach j from the main part of the city of Chicago southward to Englewood 
exhibits them. This beach is, therefore, ■in striking contrast with the two 
higher beaches, which contain few remains of aquatic life. 

“An excellent artificial section across tliis beach, made by the Fullerton 
avenue conduit, which leads from the Chicago River eastward to Lake Michi- 
gan, across the north part of Chicago, is discussed above. The deposit through- 
out is mainly sand, but some gravel is encountered. Shells of Unios and other 
mollusks were noted at frequent intervals throughout nearly the whole width 
of the deposit. Beneath these beach deposits there is ever 3 rwhere a pebbly 
blue-gray clay, apparently an unmodified glacial till. Some of the sewer ditches 
in Hyde Park, west of Grand boulevard, have reached peat deposits below sand, 
at a level a few feet above the lake. Wood has often been found in the sand 
west of this beach in Chicago. ’’ 

The sections mentioned above contain strata referable not alone to the 
Toleston stage, but to the previous stage, as already noted. The peat deposits 
in Hyde Park are evidently referable to the Post-Glen wood or Bowmanville 
stage. , 

1897. BLATCHLEY.^® — Mr. W. S. Blatchley in discussing the geology of 
Lake County, mentions glacial Lake Chicago. On page 38 silts and marly 
clays are mentioned but no organic remains are recorded. On page 89 the 
presence of the mammoth and mastodon are noted. 

1898. BAKER.^’' — Mr. Frank C. Baker mentions the following species as 
occuringinpostglacial deposits.- 

Cwo^nf/a Corner Wrigiitwood Avenue and North Clark Street. 

Quadrula undulata. Corner Frederick and North Clark streets. 

Quadrula Hall Street. 

These three species were found in excavations for buildings. 

Plmrocera elevatum. Corner Sheffield and Lincoln avenues. 

Goniohasis livescens. Corner Sheffield and Lincoln avenues. 

Goniobasis livescens. Balmoral Avenue north of Bowmanville. 

At Willow Springs, in the river bank, the following species were found: 


A fwdonta grandis 
U nio gibbosus 
Quadrula ruhiginosa 
Sphaerium simile 
Sphaerium stamimum 


Planofhis trivolvis 
Physa amillaria warreniana 
Amnicola limosa 
Amnicola emarginata 


The additional species mentioned in this paper belong to the deposits of 
the recent stage. It is impossible to correlate these fossils with any one of the 


« An. Rep. GeoL and Nat. Res. Ind. XXIL 
Bull Nat. Hist. Surv., CM. Acad. Sci., Ill, part I, p. 23. 
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deposits of the lake stages, as no data are now available for this purpose. The 
Unios were probably taken from deposits of the Toleston stage. Some of the 
gastropods were evidently from the Hammond or Englewood stages. 

The following species were identified for Prof. Marcy, who collected them 
in stratum number 7 of Ms Evanston section. 


Gdba pdustris 
Gdha caper ata 
Gdba refiexa 
Flanorbis trivohts 


Fhysa warreniana 
Ancylus sp&cm 
Gmkhmis Imscem 
Flmracera demtum 


1899. saiisbitry and'alden.^^ — In this publication the authors make refer- 
ence to the presence or absence of life in the several lake stages. 


Glenwood Stage (page 39) 

satisfactory evidence of life has been found in the waters of the lake 
at the Glenwood stage. This is as would be expected in waters mostly derived 
from the mel ting of the great ice-sheet. ’ ’ 


Post-Glenwood Low Water Stage (page 40) 

Reference is made to an interval of emergence preceding the Calumet stage 
but no life is recorded. 

Calumet Stage (page 43) 

connection with tlie evidence of a withdrawal of the water from the Chi- 
cago plain at the close of the Glenwood stage, and its consequent submergence 
by the waters of the Calumet stage, the finding of evidences of life in these 
lake deposits is of especial interest. The occurrence of shells in the Calumet 
beach deposits at Summit and near New Buffalo, Michigan, has been reported, 
but no definite information has been secured concerning them. The only place 
where definite evidence of life has been found about CMcago is at the farm 
of Mr. J. H. Welch, about one and one-half miles southwest of CMcago Lawn. 
The Calumet shore-line was spoken of as being marked by a well-developed 
ridge of sand and gravel swinging in abroad curve from Summit southwestward 
about tire north end of the Blue Island ridge. In Mr. Welch's field, just north- 
west of the point where tMs ridge is cut by the Belt Railway, there have been 
found numerous molluscan shells, and one specimen of coral An examination 
of these specimens showed them, without exception, to be of marine species, 
whose present range is between Prince Edward Island and the West Indies. 
With the specimens wMch could be identified there were many fragments so 
well worn and thorougHy perforated as not to permit of identification. The 
character of the evidence which these shells seem to afford is of such a radical 
nature as to excite great interest, and conclusions must be drawn with extreme 
caution. 


Bull, Geol. Soc. Chicago, I. 
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^^The question is, were the shells left in their present position by natural 
agencies? To say that they reached their present position by natural means, 
is to say that the waters of Lake Chicago at the Calumet stage were salt. This 
would seemingly require the subsidence of this and surrounding areas to such a 
level as would allow the incursion of the sea over this part of the interior of the 
continent, and their subsequent elevation to the present altitude of 620 feet 
above tide, within very recent geological time. 

“It is true that this is not the first or only suggestion of such a subsidence 
and marine incursion. Dr. R. W. Ells^^ of the Geological Survey of Canada, 
has recently brought forward evidence to show that the ocean extended west- 
ward throughout the upper Ottawa basin in post-glacial time, leaving marine 
deposits which are now 1000 feet above the sea level. Dr. BelP° also records 
the presence of marine deposits north of Lake Superior, along the Kenogami 
River, at an elevation of 450 feet above sea level. It is not unreasonable that 
the subsidence of the area about Chicago should have occurred as a part of the 
more general subsidence of which these marine deposits to the north and north- 
east seem to be evidence. 

“The presence of the fossils mentioned above might be accounted for by 
artificial introduction. They might have been thrown there by white men or 
introduced in a fertilizer used on the soil. The well-known trading of the In- 
dians of the northern interior with the south and east coast might account for 
their having been left here, before the coming of the white men. They might 
have been left on the beach of Lake Chicago by the Indians of that time, and 
have been water-worn and buried by the waves of its shore. It should also be 
noted that the physical relations indicate that the Calumet beach marks the 
border of a lake which seems to have stood sufficiently above sea level to main- 
tain a strong current through its outlet, which seems incompatible with the 
occurrence of marine life in its waters. 

“On the other hand, the water-worn and fragmental condition of a large 
part of the marine shells found on the Calumet beach, the thorough perfora- 
tion of many specimens by sea-borers, the occurrence of very delicate, tiny 
shells in the sand filling the coils of the larger gastropod shells, together with 
the statements of Mr. Welch, that he himself cleared the ridge of its native 
trees and underbrush, broke the sod, and has lived there for nearly thirty years, 
that he never used any fertilizer containing shells, that the only evidence of 
Indian residence he has ever found was a single arrowhead, that he has ploughed 
up and gathered tlie shells ever since the ground was broken — all these facts 
are against the idea of an artificial introduction of the shells, and favor the idea 
of deposition in situ by marine waters. The southern range of all the species 
found would also seem to preclude the idea of their introduction from the north 

Bull. GeoL Soc. Amer., IX, pp. 211-222, Feb. 1898. 

Report of Progress, Can, GeoL Surv., 1895, VI, p. 340. 
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or northeastj for the shells found by Drs* Bell andEUs are all of Arctic species. 
If the shells be evidence of an incursion of tlie sea, ' their occurrence, so far as 
known on this second, or Calumet beach only, would indicate this stage (or a 
part of it) as the time of tlie incursion, and the - southern range of all these 
species at the present day would indicate that the incursion was not from the 
northeast tlirough the St. Lawrence embayment, but from the soutli, through a 
Mississippi embayment 

“In view of these apparently conflicting considerations, final judgment 
concerning the interpretation of the shells must be suspended until further 
evidence is forthcoming.^^ 

The finding of marine fossils in the fields near Chicago Lara raised a serious 
question as to their origin. The presence of certain crustaceafj/y^r/s) in the 
lake as well as of such plants as the beach pea {Laihyrus maritimus)^ the beach 
plum {Prmus marUima)^ and the seaside spurge {Euphorbia poIigonifoUa"\ 
has led several writers to the conclusion that the waters of Lake [Michigan were 
once salt. The presence of these plants and crustaceans are, however, not 
sufficient evidence on which to build a theoiy of this kind. At first it might be 
thot that the fossil shells found on Mr. Welches farm offer indubitable evidence 
of tlie presence of marine waters at this stage of postglacial history There 
are, however, several physical factors to be taken into account. The species 
recorded are ail of southern distribution, living plentifully in the Gulf of Mexico 
or the waters of the Atlantic Ocean bordering the soutliem and southeastern 
coast of the United States, Therefore, the incursion of the sea must have been 
from the south by way of the Mississippi Valley and not from the northeast 
by way of the St. Lawrence Valley If there was such an incursion, there 
should certainly be evidences in the territory lying to the south of the area in 


The species found on Mr. Welch’s farm are 
the Montreal naarine deposits is also given, in a 
faunas is at once manifest. 

Chicago 
Mollusks 
Osirea virginka 
Area trans'sersa 
Venus camellaim 
Venus mercenaria? 

Pecien sp. {CUamys ifradiamf) 
Cnathodon cuneatus 
Fnlgur pmersus 

Cerithium species (apical whorls) 
Cerithiopsis species ” ” 

Coral 

OcuUna rohusta 


noted below, A list of a few species from 
parallel column; the difference in the two 

Montreal 
Mollusks 
Saxicam aretka 
Mya arenaria 
Myatruncaia 

Macoma halthica grmnlandka 
Cardium greenlandicum 
Mytilus edtdis 
CUamys islandicus 
Acmma cocoa 
Littorim pdliata 
Scala groenlandka 
Ltmaiia Imos 
Trkhotropis borealis 
Buccinum undatum 
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questioB; but no evidence has been found which would support such a conten- 
tion. All available data lead to the conclusion that the shells found on Mr. 
Welch’s farm were not deposited there by natural means. If this be true 
then how did tlie shells come to be in their present location? 

Some time ago, (1910) Mr. A. Scharf, an archaeologist who spends consider- 
able time locating Indian camp sites, discovered a few marine shells at Palos 
Springs, in a deposit 300 feet west of the postoiBce. This is on the Glenwood 
beach, and would lead to the conclusion that the waters of this stage were salt. 
Four species were found: Area ponderosay Cardium muricaium, Ostrea mrginica^ 
and Vemis cancellatus. The last two species were also found in the Chicago 
Lawn deposit, but the first two are new. All are southern species. With 
these were found flint chips! It seems qmte evident from subsequent study, 
that all of these marine shells were artificially introduced by man, and mark 
old camp sites. The specimens were doubtless obtained by trading with the 
Indians of the east and southeast, and were used for making wampum, as well 
as ornaments. The Omaha Indians used pieces of the large conch shell {Strom- 
bus gigas) to ornament the robes of their medicine men. The writer has 
observed the presence of oyster shells {Ostrea virginica) in the fields bordering 
the north shore channel, especially in the neighborhood of Bowmanville, where 
Indian relics of various sorts are common. Dr. Stuart Weller, of the University 
of Chicago, has examined the sand contained in the gastropod shells found at 
Chicago Lawn, and finds it to be different from the sand of the Calumet beach, 
and of the Chicago region. The proof of artificial origin at once settles the 
question of the status of these shells and removes them from further considera- 
tion in connection with the life of Lake Chicago. 

Toleston Stage {page 51) 

In striking contrast with the Glenwood and Calumet beaches, the Toies- 
ton beach contains abundant traces of life closely related to the life of Lake 
Michigan, if not identical with it.” 

1899. i^EVEiiETT.^^ — In this publication reference is made to the presence 
of life in the old beach deposits. 

Glenwood Stage {page 440) 

The statement made in a previous work, concerning shells in Haas’ gravel 
pit, is repeated. Leverett adds: “Another locality in which supposed Unio 
shells have been reported is found in a marsh on the inner side of the beach 
north of New Buffalo, Michigan. Mr. Glavin, formerly county surveyor of 
Berrien County, reports having observed shells as large as the ordinary clam 
shell in ditching near the borders of this marsh. He has, however, preserved 
none of the shells, and possibly may be mistaken in his identification. So far 

^ Monograph 38, U. S. Geol. Surv., Chapter XL 
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as known to the writer, these are the only places along the entire length of the 
tipper beach where molluscan shells have been reported, and none ha%^e teen 
personally found, though search has been made for them in several exposures 
and excavations. There appears, therefore, ■ to have been a great scarcity of 
molluscan life in this stage of Lake Chicago. The deposit siK>ken of atxive 
should probably be referred to the Toieston'" stage, as herein understood, and 
not to the Glenwood stage. This marsh' 'was probably a long, narrow bay, 
occupying the territory now drained by the Galien River. 

Interval of Emargeme {page 440) 

A low water Post-GIenwood stage is recognized, the data presented in a 
previous paper (1897) being repeated. 

Calumet Stage {page 444) 

The statement of 1897 is repeated. 

Second Emergence {page 446) 

A second period of emergence (possibly preceding the Algonquin Lake 
stage) is recognized. 

Toleston Stage {page 450) 

The information contained in the previous paper is repeated. 

1902. ALDEN.®® — ^In the Chicago Folio, Alden repeats the statements made 
in the Bulletin of the Chicago Geographic Society (1899). 

1905. ANDERSON.^^ — In this paper, attention is called to the finding of 
proboscidian fossils in Cook County. 

Evanston. — ^The tooth of a mammoth was taken from a gravel pit near 
Evanston. It was placed in the museum of the Northw^estern University. 

(Reported by Prof. U. S. Grant, Nortlfwestem University) 

Glencoe. — fragment of a mastodon tooth four and three-fourths inches 
long was dug up by Mr. James Robertson while ditching in glacial drift at 
Glencoe. The fragment, which was from the proximal end, is now in the 
possession of Mr. Walter O^Neill of Lake Forest. 

(Reported by Prof. James G. Needham, formerly of Lake Forest College) 

1906. GOIDTHWAIT®® 420) eaUs attention to the shells found by Dr. 
Marcy and others in the Toleston beach at Evanston, remarking that the 
presence of these mollusks indicates a lake with less frigid waters than during 
the Calumet or Glenwood stages. 

1907. GOLDTHWAiT^ (page 118) mentions the presence of life in the Toleston 
beach at Evanston, and says, “In the deposits of the 24-foot beach at Evanston, 

^ XJ. S. Geol. Surv., Atlas No. 81. 

** Augustana Library Publications, No. 5, 1905. 

^ Journ. of Geology, XIV, pp. 411--424. 

Bull. Wis. Geol & Nat. Hist. Surv., XVII, 1907. 
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Illinois, a considerable niimber of small shells was collected by the writer, which 
confimi the earlier observations of Marcy, Alden, and others, that the Toleston 
beaches show abundant signs of life. The shells are all of existing fresh-water 
types. As no such fossils have been discovered in the 40 to 60-foot beaches of 
Lake Chicago, it is inferred that the 24-foot stage was one whose waters were 
not frigid, as in Lake Chicago, but in which the Chicago district was much 
more remote from the ice, as was-the case in Lake Algonquin. Shells of similar 
species, but of larger size, were also found in April, 1906, in beach ridges of the 
Algonquin group (18 feet above the lake) at Huronia beach, near Port Huron; 
and they have been collected from the Algonquin beach in other parts of eastern 
Michigan, by C. A. Davis and other members of the Michigan Geological 
Survey. 

The species of shells from the beach at Evanston, as identified by Mr. 
Bryant Walker, are as follows: 

Valvata fricarinata Flmtorbis parvus 

Amnicola limosa Fisidmm (3 species) 

1908. GOLDTHWAiT,^^— Life during the Calumet stage is suggested by 
Goldthwait, who says (page 63), “Near Beach station the Calumet ridge ap- 
pears on the brink of the Toleston bluff, and runs northward with short inter- 
ruptions to the State line, never far from the bluff of the lower stage. Through 
Zion City it is followed by Elizabeth Avenue. Near Winthrop Harbor it was 
cut away, during the Toleston stage, for half a mile. Although usually a low, 
faint feature, and subdued by ploughing, it is broad and strong between Zion 
City and the Camp Logan road. Here a peaty deposit, lying between the 
Glenwood and the Calumet beach ridges, contains a great abundance of fresh 
water shells. 

“ Since these shells are all of living species and none have been found either 
here or elsewhere within stratified deposits of the Calumet beach, they seem 
not to belong to Calumet time, but rather to the present. There are no certain 
traces of life in the lake during the Glenwood and Calumet stages.^’ 

The molluscan species, as identified by Bryant Walker, are as follows: 

Galba refiexa Plamrhis triwlvis 

Fhysa elUptica bicarinatns 

Pisidium species ’’ parvus 

The shell deposit cited above is, as suspected by Goldthwait, quite recent, 
representing the bed of a swale or summer-dry pond. The writer has examined 
many such deposits in this and other localities. 

Life during the Toleston stage is reported as abundant by Goldthwait. Of 
the sections observed on the campus of the Northwestern University, he says 
(page 65): “A recent cross-section in the bluff, where the ridge runs out to the 

" Bull III State GeoL Surv., No, 7, 1903. 
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lake, showed one foot of peat about 5 feet above the lake, beneath the Toleston 
gravels. Below the peat is a compact deposit of weiy fine gray sand of un- 
known depth. A single shell was found in. the sand close to the peaty layer. 
A section studied by Leverett in 1888 showed similar peat layers, with asso- 
ciated shell-bearing clays nine feet above the lake. , Dr. Oliver Marcy, in 
1864, made a record of an exceptionally good exposure in the cliffs, which were 
then unprotected by the piers and artificial beach. The peat, a clay bed con- 
taining molluscan shells of nine genera (all existing species) was found ten feet 
above the lake. Farther down, on the contorted- glacial clays, was found a 
humus soil, with stumps and log (coniferous)/ six inches thick and buried by 
three feet of gravel. A cellar excavation on D.avis Street, Eranston, recently 
showed a peat bed bet-ween the boulder clay and the over-lying Toleston gravels 
and sands. Minute fibrous rootlets could be seen penetrating the till at the 
base of the peat, indicating that the deposit is in situ, presumably aland sur- 
face beposit. If so, it register a stage of low water preceding the Toleston. 
A marl bed near the Toleston gravels here, contains an abundance of shells. 

The deposits cited above probably belong to several stages and should not 
all be referred to the Toleston episode. 

1910 - 1912 . BAKER.^®— The papers of this author outline the postglacial 
life of the Chicago region substantially as presented in the present wmh 

1912 . HAY.^®— In this paper Hay discuses the Pleistocene Period and it^ 
vertebrates and incidentally refers to a skeleton of Amia cdvu from the bed of 
Lake Chicago and the presence of the mastodon and mammoth in parts of 
Cook County, Illinois, and Lake and Porter counties, Indiana. 

1914 . FEATTiE.^^ — ^In this paper reference is made, incidentally, to peat 
deposits and other evidences of life. Some of these may be interglacial. It is 
evident that much valuable information has been available from these well- 
boring and excavation records which has not been made to bear more directly 
on these problems of Pleistocene life distribution because the material has not 
been examined by those trained to interpret such data. 

1915 . LEVERETT^^ Comments as follows on the peaty deposits found at 
Evanston and Bowmanville: Deposits of peaty material found under portions 
of the Calumet beach have been interpreted to signify that the lake level stood 
lower than the Calumet beach at a time prior to the development of that beach. 
A conspicuous burial of peat under the gravel of the Calumet stage of the lake 
is found in Evanston, lU., where the gravel extended southward as a bar into a 
bay that stood back of the present city, A recent exposure of peat below the 
Calumet beach at Bowmanville is noted by F. C. Baker. However, although 

^8 Science, n.s., XXXI, pp. 715-717, 1910; Trans. Ill Acad. Scl, IV, pp. 108-116, 1912 

®®36th An. Rep. Dept. Geol. & Nat. Res. Ind., pp. 552, 710; 700-750, 1912. 

Jonra. Western Soc. Eng., XIX, pp. 590-611, 1914. 

*^Mon. S3, U. S. GeoL Surv., p. 356, 1915. 
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the presence of peat under the gravel suggests a lower stage of water it can 
scarcely be said to prove it conclusively, for a bar might be extended out over 
a peaty deposit standing at the same level as the lake and might press it down 
and thus give it a lower level than it had while in process of growth. At the 
Evanston locality this interpretation would seem very plausible, for the bar 
was built out into w^ater of considerable depth by southward moving currents. 
Other peaty deposits are extensively covered by the gravels of the Calumet 
beach along the bluff of Lake Michigan between Michigan City, Ind., and New 
Buffalo, Mich. In this place there seems to have been no bar, but a regular 
beach. The peat ranges from about 15 feet above the lake down to the water’s 
edge. The layers, few of which are more than 6 inches thick, are interbedded 
with sand. One layer standing 12 to IS feet above the lake is traceable con- 
tinuously for fully half a mile along the shore about 2 miles southwest of New 
Buffalo. Near Michigan City the peaty layers are continuous just above the 
water’s edge for a mile or more. Pebbly sand above the peaty beds in places 
reaches an elevation of 30 feet or more above the lake or nearly to the level of 
the Calumet beach. The sand evidently was deposited during the develop- 
ment of that beach and the peat is certainly as old as the beach. The beach 
may have been extended out over a peaty deposit, as was suggested in the case 
of the Evanston deposits, but the conditions on the whole do not strongly favor 
this view. If a lower lake level preceded the development of the Calumet 
beach other evidence than that from the buried peat deposits should be found. 
For instance, the valleys which entered the lake at this lower stage should have 
been cut to a level below the Calumet beach and then the beach should have 
been built across the beds of these channels as the Whittlesey beach was across 
the valleys that were cut to the level of Lake Arkona in eastern Michigan. ” 

Of the Algonquin beach Leverett says,®^ ^^The Algonquin beach carries in 
a few places molluscan shells, and this beach of Lake Chicago is in places 
richly supplied with these shells. In this respect it contrasts with the Calumet 
and Glenwood beaches, from which molluscan remains have as yet been 
reported at but one locality, near Bowmanville, north of Chicago, Sea shells 
found by Alden and an oyster shell foxmd by the writer may have been brought 
in by human agencies. ” 

Leverett questions the interpretation of the writer, in placing the peaty 
deposits of the Chicago region in a stage preceding the fomiation of the Calu- 
met beach. The data for such interpretation are presented in the following 

chapter. 

1916, sunwonT#^ mentions the occurrence of spruce in the postglacial 
deposits of Chicago, the reference being from Dr. Berry, to whom material 
was sent by the writer. ^‘Cones of both Picea canadensis and P. marina^ the 

a7., p. 357. 

33 BuH. 327, U. S. Dept. Agric., p. 3, 1916, 

■■ Is 
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white spruce and black spruce of today, are abundant in postglacial clej>osils 
at Chicago, HI/’ 

1917. seeks to explain the .-elevated beaches and the buried |;eat 

deposits by the ^’arying volume of water flowing tlirough the different outlet 
channels across Michigan. *'The most difficult facts to accoimt for are 
numerous pmt deposits unclemeatli the. Calumet or second beach. To ex|3lam 
this accumulation of peat in that po.sition,.. resort has been had to the siip|M)si- 
tion of a temporary land elevation. ' . 

‘^But a simpler explanation follows .from considering the variations in 
amount of water passing through the Chicago outlet, occasioned by the open- 
ing of the various channels giving access to Lake Michigan of the vast amount 
of water stored up in die glacial lakes which occupied the Lake Erie basin. 
Lake Maumee stood 200 feet above Lake Michigan and was lowered 50 feet 
when the Ubly outlet was opened. Lake Whittlesey stood 150 feet above 
Lake Michigan and extended over an area of several thousand square miles. 
This was lowered 50 feet on the opening of the Saginaw outlet. Lake War- 
ren stood 100 feet above Lake Michigan and covered an area much larger 
than Lake Whittlesey, and it was lowered to approximately the present level 
when the retreat of the ice opened the Mackinac channel/' 

The opening of these outlets to the Grand River outlet probably added 
somewhat to the volume of water flowing thru the Chicago outlet, but this 
volume was not great enough to account entirely for the different stages of 
Glacial Lake Chicago. The low water stage during which the peat deposits 
w'-ere formed did not occur, probably, until after the Lake Whittlesey episode. 
It is possible that the low water stage was coincident with the Lake Wa 3 me 
stage of the Ontario basin and that the subsequent elevation to the Lake 
Warren level, and the shifting of the outlet to the Grand River Valley, caused 
the rising of the Lake Chicago waters to the Calumet beach. 

1918. ALBEN.®^ — In the discussion of the Quatemar}" geolog}" of south- 
eastern Wisconsin, this author devotes considerable space to the glacial stages 
of Lake Chicago, the shorelines — Glenwood, Calumet, Toleston — being de- 
scribed as in the papers of Leverett, Alden, Goldthwait, Salisbury, and At- 
wood, previously mentioned. The statements relative to Lake Chicago and 
those bearing on the postglacial and interglacial life considered in this volume 
are discussed in several places in the following pages. 

III. Summary 

A study of the literature relating to the postglacial history of the Chicago 
Region shows that, while considerable information has been accumulated 
concerning the biota of the old lake basin, little or no systematic field work has 

Bull Geol Soc. Amer., XXVIII, p. 142, 1917. 

^V.S, G. S., Prof. Paper 106, pp. 135, 136, 310-312, 326-339. 
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been carried on especially relating to this subject. The lack of our knowledge 
of this subject is probably due to the fact that the majority of the workers and 
students n this field have been geologists interested mainly in the stratigraphy 
and physiography of the area. That a systematic study of other parts of this 
and other regions would produce notable additions to our knowledge is evi- 
denced by the results obtained by the writer from a systematic examination 
and study of the deposits exposed in the drainage ditches and other excavations 
made in t he Chicago Area, which are described in the following chapter. 



CHAPTER II 

DETAILED STUDY OF THE SEDIMENTARY DEPOSITS OF THE 
LAKE CHICAGO BASIN 
L GeNEKAL StATEMENf 

A careful study in great detail was made, of the north shore clmiinel during 
its construction, upwards of 63 distinct section , stations being established. 
A larger number of intermediate check examinations were also made. These 
sections cover a distance of over eight miles, and pierce, for the most part, the 
bed of an ancient bay of Lake Chicago, knoTO as Wilmette Ba>\ These studies 
have been supplemented by investigations in other parts of the region, in the 
aggregate covering a large part of the old bed of glacial Lake Chicago. 

Measurements are in inches. Each section is divided into numbered strata, 
the stratum of each section being, for the most part, correlated in number 
with the same level of the other sections. The biological remains of each stra- 
tum are tabulated for all sections where evidences of life were found. 

II. The North Shore Channicl (Plate II) 

The north shore channel of the Chicago drainage system extends about eight 
miles north of Foster Avenue, Bowmanville, uniting with Lake Michigan be- 
tween North Evanston and Wilmette, just north of Gross Point. The channel 
is cut in the bed of a long bay which formed a part of glacial Lake Chicago. 
The sedimentary strata, — sand, gravel, and clay — rest on tlie till of the Late 
Wisconsin ice sheet. Between Foster Avenue and Devon Avenue, the ground 
moraine is undulating in cross section (see Plate III), differing strikingly from 
the region north of De\*x)n Avenue, where the deposits rest upon a till plain 
which is comparatively level. This undulating ground moraine extends 
southward well toward the center of the city of Chicago. The greatest diver- 
sity of sedimentary deposits is found from Devon Avenue southward. A full 
discussion of the limits of the flooded area will be found in Chapter III. 

In the present chapter the different sections are taken up in detail, beginning 
with the strata south of Foster Avenue and continumg northward to Lake 
Michigan. Sections from other parts of the city are also considered and com- 
pared with those of the north shore channel. Each station section is located 
its distance in feet from a well-known street, and its height above sea level 
(A.T.) and above Lake Michigan (AL.M.) is given. The sedimentary strata 
are numbered from the boulder clay to the surface and the character of the 
deposit, as weE as its thickness,' Is indicated in inches* The level of Lake 
Michigan is placed at approximately „580 feet above sea level (579.63 feet, 
vide map of Sanitary Commission of Chicago). 
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A. LA WPENCE' ...AVENUE TO LINCOLN. AVENUE 
STATION I (Piates I, V) 


ZOO feel south of Foster Avenue. Surface 587 feet A. T.;7 feet *4. L. M, 


Strata 

Deposit 

Depth 

Remarks 

' XI 

Surface soil, silt and loam. 



X 

Silt, somewhat peaty......... 

12 


IX 

Sand and pebbles 

2 


VIII 

Silt, peaty in spots... ^ 

9 

With pockets of shells. 

VII 

Sand 

, 1 ■ ! 

With shells. 

VI 

Silt 

14 

With pockets of shells. 

V 

Sand 


With Anodonta and gastropod 
i shells. 

IV 

Silt 

4 


III 

Gravel and sand.. 

19 

With Unios. 

II 

i Silt 

24 


I 

Boulder clav? 

4 

Water level in canal. 


Total thickness 

844 



Fusconaja undata 
Crenodonta undulata 
Quadrida pustuiosa 
lachrymosa 

Rotmidarla tuherculata 


Anodonta species 
Lmnpsilis luteola 
Sphaerkim striaUmmi 
** soUdtdum 

Anodonta species 
Pisidium compressum 
novehoracense 
poUtim decorum 
” splendidiilmn 

lirginicum 
icaikeri 

Sphaerium sulcatum 
soUdtdum 
stamincum 
flaimm 

” striatinum 


BIOLOGICAL REMAINS 

Stratum III 

Pleurohema coccimum magmlacustris 
ElUptio crassidens 
” gibhosiis 
Amygdalonajas elegans 
Eurynia ellipsiformls 
Lamps Ills ventricasa 

Stratum V 

Campeloma integrim 
Goniohasis livescens 
So?natogyrus suhglobosiis 

Stratum VI 

Campeloma integrum 
Vahata tricarinata 
Amnicola limosa 
” emarginata 

Somalogyrus suhglobosus 
Goniohasis livescens 
Fkysa warreniana 
Planorhis antrosus 

” campanulahis 

tfivohis 
Galba reflexa 

Lymnm stagnalis appressa 
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Stmtiim VII .. 

CnmpUma stAsdidum 
Gmwbash imscms. 
Vdmta tmarimM. 
Amnkohliimsu 
FlanmMs anttmvs 

■ ■ ; iampmtd&im 
** parms " 

” . irivdm 

Gdha pdmifis ' 
reflexa' 

Stfatom VIII ■ 

Vdmi^i' tricafimia 
Physa warmfiana 
PlanwUs campamiUtus 
’’ . ' panus 

mdrosus 
Gdha obrmsa 
” tejlexa 


STATION 2 (Plate ¥1) 

100 feet south of Foster Ammo, Surf me 585 feet A, T.; 5 feet A* L, if. 


Strata 

Deposit 

Depth 

' " ^ Remarks :■ 

X-XI 

Surface soil, silt and loam 

30 


IX 

Fine sand 

!.• H 


VIII 

Silt, peaty in spots 

734 

Shells in pockets. 

VII 

.Fine , sand. . 

34 



.'■Silt....................................... 


Shells in pockets. 

V 

Gravel and sand. 

■ 1" 


IV 

Silt 

m 


'III. 

Gravel and sand 

14 

Unio bed. 

IT 

Silt 

+ 

Water line in canal. 


Boulder clay... 

. ■4-" 



Total thickness.... 

61 



Splmerinm fkmnhoideum 
sulcatum 
lemssmmn 
” soUdidum 

” sirtafimm 

Pminm affine 

” compressum 
Urhlandi 
sargenti 
variahile 

Campelonia integrum 

Pistdkm compressum 
novehoracense 
” splendidtdum 
” variahile 
’’ walkeri 
Spkaerkmi sidcatmi 
Amnkola Umosa 
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■ STATION 3 

300 feet north of Foster Avenue, Surface 585 feet 8 in. A, T;. 5 feet S in. A, L, M, 


' Strata .. 

Deposit 

Depth 

Remarks 

VIl' , 

Surface soil; silt and loam............ 

29 


VI 

Sand 



V 

Peat and silt......;.........,......,...^ 

24 i 

With shells and plants. 

IV j 


15 


III 

Gravel and sand..............,..;. 

' -f 

Water line of canal. 

II 

i Silt..... 

: ' + 


I 

Boulder clay 

+ 



Total thickness,... 

68H 



BIOLOGICAL REMAINS 


Potamogeton species. 

Pisidium compressum 
” splendidulum 
A mnicola limosa 
Vahata tricarinata 
Pkysa warrcniana 
Segmentina armigera 
Ancyhts parallehis 


Stratum V 
(Plants) 

(Animals) 

PlanorUs anirosus 

campanulahis 
” exactwus 

” parvus 

” trivohis 

Galha reflexa 

Lymnaea stagnalis appressa 
Vertebras of a fish 
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LIFE OF THE FLEISTOCEME 


STA'riON 4 (Plate I) 

M5 feei n&rih Foster avmae, ■rSBf feM? in, /I. T.; 5 fee! 7 in. A, M , 


Strata 

Deposit 

; . Depth 

. , Remarks 

XVI 

Surface soil^ silt and ioam,.,. 

^ ^ !7 ■ 


XV 

Silt, sandy. . . 

h . 10 ■ ' 


xw 

Sand, fine gray 

i ' ifV 

r ' 

XIII 

, Silt 

214 

j Crushed sliells* 

XII 

Potamogeton layer 

: 1 


XI 

Silt 

, 42 

! In the lower part this stratum con* 

[ sist of layers of silt Jii or 
Inches tlikk, separated by thin 
s layers of sand. Life Is rare in 
these layers. 

'X' ^ 

Silt. 

4 


DC : 

Potamogeton layer. 



VIII 

Silt.......!..... 

3}4 


VII 

Chara laver, carbonaceous 

m 

Anodonta and fish reiiiakis. 

VI 

Silt 

14 

Water level in canal. 

V 

Sand 

m 

X%iobe4 

IV 

Silt, peatv 

8*4* 


in 

Silt 

+ 


II 

Sand end gravel 

•f 


I 

Boulder clay 

4* 



Total thickness.... 

122 



EUiptio crassMens 
” giblosiis 
Rotundaria tuberculaia 


BIOLOGICAL BEMAIKS 

Stratum V 

Cremdonta unduMa 

, . ” pfmmam ' 

Pkurohema coccinmm magndmmiris 

Stratum VII 


(Plants) 

Ficea mariam Ckara sp. 

Quercus^^. Carexsg, 

Animals (Invertebrates) 

EUiptio gibhosus Amnicola limosa 

Anodonta grandis footiana ” lustrica 

Sphaerum sulcatum ” ema^rgimla 

flammt Somaiogynis subglobosus 

Fisidium mrginicuni Fhysa warrenia-fm 

” compressum iniegra 

variaUk Flamrhis a?Urosus 

poUtum ” cmnpamdatus 
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Piszdium panperculum 
splendiduhm 
MuscuUuni secure 
Campeloma integrum 
Goniohasis livescens 
Valmia iricarimMa 


FlmorUs parmvs 
trivolns 
Galba pahistris 
” reflexa 

Lymmea stagndis appmsa 
Ancylus paralMus 


(Vertebrates) 

Amia calva 

Either a silurid or a cypmoid. 

Stratum IX 

Fotamogeton species 
NajassptciQS 

Stratum X 
(Plants) 

Fotamogeton species 

(Animals) 

Spkaermm striatinum 
Fisidium compressum 
” variahUe 
** scufettatum 
Campeloma integrum 
Valvata tricarinata 

Stratum XI 
(Plants) 

Fotamogeton species 
Nymphaea advena 
Carexsp, 


Lepomh' species 


Hypntm species 


Najas species 

Amniccla emarginata 
” Umosa 

Somatogyrus subglohosus 
Fhysa integra 
Flamrbis antrosus 
defiectus 
** farms 


Scirpus sp. 
Najas species 
Typha latifoUa 


Animals (Invertebrates) 


Sphaerkm sulcatum 
” striatinum 
Fisidium compressum 
” affine 
” novehoracense 
Campeloma integrum 

Fotamogeton species 


Fotamogeton si>ecies 

Sphaerium sulcatum 
striatinum 
Fisidium compressum 
variahile 


Amnlcola Umosa 
Valvata tricarinata 
Planorbis antrosus 
** trivolvis 
Galba reflexa 

Stratum XII 

Stratum XIII 
(Plants) 

(Animals) 

Valvata tricarinata 
Fhysa integra 
' Flanorhis antrosus 

campantdatus 


Amnicola Umosa 
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STATION 5 

P50 fed pwrik of Foster A mtm. 590 fed A , ■ F, . west side of emiai. 


■ 'i 

Strata 

Dqxisit 

DeptJi 

Remarks 

.11 

Sandy loam and silt........... 

'.■. 40:. ' 

No life. ■. 

I 

Boulder day 

“f 



STATION 6 



1060 feel north of Foster Amiue. 

590 feet.- 

i . T. west side of eamii. 

Strata 

. 'Deiiosit ■ 

Depth 

i- Remarks 

1 ^ ■ 

n 

Yellow Stind....... 

17 

No life. . 

I 

1 

Boulder dav... 

1 

i V 

+ . i 



STATION 7 



1170 fed north of Foster Aienue. 

590 feet .*4.- T. west side ofemmi. 

Strata 

Deposit 

Depth 

Remarks 

21 

Yellow sand 

36 


I 

Boulder day 

■ 4“ ■ 

■ Pocket's of gravel 42 ineiies' below 




the surface. 


STATION 8 

1210 feet north of Foster Avenue. 590 feet A, T. west side of canal. 


Strata 

Deposit 

Depth 

Remarks."'. " 

JX 

Yellow sand, oxidised 

26 


VIII 

Silt, oxidised 

15 


VII 

Silt, peaty 

7 

Shells and plants. 

VI 

Peat, with thin layers of silt 

11 

Shells and plants. 

V 

Silt 

37 

With leaves of Quercusy shells iind 




pieces of wood. 




Unio bed. 


Silt, very fine 


With pieces of wood. 



6 


I 

Boulder clay 

•f 



Total thickness.... 

128 
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STATIONS 9 AHo 10 (Piates I, VII) 

1402 and 1420 feet north of Foster Avenue, 500 feet A, T, 


Strata 

Deposit 

Depth 

Pemarks 

9 

10 

XIV 

Silt and ioam, black. 

■ ■5: ^ 

5 



Silt, yellow 

9 

9 


XII 

Silt, oxidised 

23 

23 

Beds of shells every 2-3 inches. 

XI 

Sand 

Vs 

Vs 


X 

Silt 

3 

3 

With plants and shells. 

IX 

Silt 

56 

56 

With plant stems and few 





shells. - 

VIII 

Silt and fine sand 

14 

14 

Unio bed; few pebbles; wood. 

VII 

Silt, peaty 

5 

5 . 

With plants, shells, wood. 

VI 

Sand, coarse.. 

1 

4 

With shells. 

. V 

Silt....... ;.... 

m 


) 

IV 

Sand, coarse 

1 


A With pieces of wood. 

HI 

■ Silt 

1 


) 

II 

Gravel 

6 

' ' ,4 


I 

Boulder cla)'’ 

10+ 

10+ 



; Total thickness...... 

135^ 

mVs 



BIOLOGICAL REMAINS 


Quercus species 

Stratum VII 
(Plants) 

Populus balsamifera 

Picea mariana 


Carex sp. 

Sphaerium sulcakm 

(Animals) 

Physa waneniana 

acuminatum 


Ancylus fusctis 

solidulum 


” parallelus 

” flavtim 


Segment 1 na armigcra 

Pisidium affine 


Planorhis antrosus 

var labile 


campamlaius 

species 


” defiectus 

Valiata tricarinata 


exacuous 

A mnicola Umosa 


" ; parvus';^^\::\\. 

lustrica 


trivohis 

Goniohasis Ihescens 


Galba reflexa 

Cam peloma Integmnt 


Lymnaea stagmlis appressa 

Fiisconaja undaia 

Stratum VI IT 

A mygdahmjas elegans 

Crenodonia undMiMa- 


Pro pi era alata 



SQ 
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CremiorJa pifiaianc 
Qmidfda ptistIilos^2 
” kirkrynum 
Roiundafiaiubercukia- 
Pkurohetm cmimnm magmkmsim 
Elllpiio crassidens 
„ gibhesus 
Sympiiymta €osii!!a 
Obliqnurm refitxu 


Qucmis species 

Splmrium siikaium 
” sifkiimm' 

Pisidium nffme 

abdUum 
(ampressmn 
poll turn 

” scukliaium 

variabilc 

Campehraa suhsoUdum 
Valmta irkarimta 
A mnicoh emargimta 


Stratum X ' 
(Plauts) 

(Aiaiinals) 


LumpsUis iukma 
** miirmsa 
Pmdium cmpmsum 
scuieikium 
virgmkum 
CampehfM iniegrum 
- , si^sdiimt 

Gmkbask Mmcens 
Ammkda Msmd 


Amnicda liwmsa 
,j Imifka 
Pkysa mfrmima 
Amyiusf metis 
PknorMs mir&sus 

emipafudaim 
deflecius 
panus 
** iriwhis 
Gdha pdusins 
Lym^nma skgndis appressa 


STATION 11 (Hate I) 

, 105 feii north of Foskr -4 mme. Surf me SWfeei A.T,i ' 10 feet J . X* M., 
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STATIONS 12 & 13 (Plate I) 

1935-1950 feet north of Foster A'senue, Surf ace 590 feet A.T; 10 feet A.L.M. 


Strata 

Deposit 

De] 

12 


Remarks 

XIII 

Silt and loam 

18 

18 


XII 

Silt 

14 

14 


XI 

Sand 


2M 


X 

Silt 


14^ 


IX 

Sand 

2 

2 


VIII 

Silt... 

13 

13 

Thin beds of sand % and"^! 





inch apart. 

VII 

Silt 


10J4 

WithIJnios. 

VI 

Sand and gravel 

9 

4J4 

With Unios on surface. 

V 

Silt 


21 

With wood. 

IV 

Sand and gravel 




III 

Silt 

6 


With wood. 

II 

Sand 

2 

2 


I 

Boulder clay, 

34+ 

26+ 



Total thickness,... 

131^ 

131 



STATION 14 

1985 feet north of Foster Ai^emte. Surface 590 feet AS; 10 feet A.LM. 


Strata 

i Deposit 

Depth 

Remarks 

XIV 

Silt and loam 

31 

Black, clayey. 

XIII 

Silt 


With shells, 

XII 

Silt 

20 

Without life. 

XI 

sot 

5 

With sandy layers. 

X 

i Silt 

2 

With shells. 

IX 

Silt 


Without life. 

VIII 

Sand.... 



VII 

Silt 

2Vz 


VI 

Sand...................................... 

M 


V ; 

Silt ! 

8 


IV 

Gravel and sand ...I 

' 14 

With Unios 

III 

Silt ! 

10 ! 

With wood. 

II 

Sand 

3 


I 

Boulder clay i 

24+ .. .i 


j 

Total thickness.... 

mH 

1 




32 


LIFE OF THE PLEISTOCENE 


STATION 15' (Plates I, Vlll) 

2150 feei mrik of Foskr Amme. Surface 590 feet AS; 10 fee! J,LJ!, 


Strata 

Deposit 

Depth 

Remark* 

IV 

Sil t and loam , ... 

' 31 


III 

Silt 

13 


11 

Gravel and sand.. 

15 

With Lnios. 

I 

Boulder clay... .j 

■■66+- 1 
- j 



j. Total tlikkoess.... 

125 i 



STATION 16 (Plates I, IX) 

22(M1^ feet north of Foster A nmue. Surface 590 feet A .T; 10 feet A . LJi . 


Strata 

Deposit 

Depth 

Reniar'ks 

xir 

Slit and loam... 

19 

Few shells in |w>rkels In lower part. 

XI 

'Silt .....y........ 

.934 

With Cray fish holes. 

X 

Peat.,.,... 



IX 

Slit 

7- 

Moilusks, leaves, tw,igs;, crayfia’i 

, burrow.. 

VIII 

Marl bed 


Solid l>ed of shells. 

vn 

Peat bed 

/■'2 

With twigs and sticks. 


Bilt............. 

9 

'With .shells. . 


^ Silt 

13 


IV' 

1 Gravel and sand 

15 

W.ith Unios.; ' 

III 



IS 

'"With wood.. 

ii' 

Sand-.........' 

m-:- 



'Boulder clay,... ................................. .....'i 

27-f 



To^al ihickness.... 

132J4 



BIOLOGICAL EEMAINS 


Stratum IV 

Fusconaja undata ^ 

Crenodonta peruviana 
Qmdrula puslulosa 
’’ lachrymosa 
Rohmdaria tuheretdaia 
Pleufohema coccimum magnadaaustfis 
EUiptio crassidens 
” gibbosus 

Sphaerium rhomhoiienm 


Pisidium affine 

” compress um 

” paupercidum 
” polUum 
” sphndididum 
walkeri 
mriaUle 

Campelofna integrum 
Goniohasis Ikescens 
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Vahata tricarinata 
Fhysa warreniana 
” integra 
Flanorbis antrosus 

” campamdatus 
” defiectus 
parms 
’’ trivolms 
Galha rejiexa 

Lymnaea stagnalis appressa 


2250 feet north of Foster Avenue. Surface 590 feet A. T,; 10 feet A.L.M. 


Strata 

Deposit 

Depth 

Remarks 

A. 

XV 

Silt and loam.......... 

20 


B. 

XIV 

Peat......... .....i 

6 


C. 

XIII 

Silt................. 

mi 

Some bog ore. 


XII 

Sand......... 

Vs 


D. 

XI 

Silt 

6yi 

Some bog ore. 

E. 

X 

Peat,.... 


Few shells. 

F. 

IX 

Silt.............. 

20 


G. 

Vill 

Silt 

I ^ .. 7 



VII 

Sand....>.... 

I H 

Withshells. 

H. 

VI 

Silt.............. 



K. 

■ V/, 

Silt................................ 

15 

Layers of sand with shells. 

L. 

IV ■ 

Gravel and sand... 


Witli Unios. 

M. 

III 

Silt... 

18 

With wood, bog ore, shehs. 


II 

Sand 

2 



I 

Boulder clav 

10 




Total tliickness. .. 

130M 



Stratiim VIII 

Sphaermm sulcatum 
” rhomboideim 
solMidum 
Fisidium compressiem 
” sphndididum 
” mriabile 
’ * virginicum 
Campelonia integrum 
Amnicola limosa 
” lustrka 

STATION 17 (Plate X) 
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. STATION 18 . ■ 

2M5 feeimrtk 4 Fosltr A mnue. Surf me 5P0 feii A . 1\ ; 10 feet -*1 . L M\ 


. Strata j 

Deposit 

Deptls 

Pi'inarks 

XVII ' 

Silt aii:cl loam......... ■' 

23 


XVI ! 

.■'■'XV ^ 

. ' XIV i 

■ Peat.......................................... J 

6 ' 


Silt ■ ...,J 

12 

With few shells. 

Peat — 


With few shells, 

XIII 

Sit .1 

- 21 

Pockets of shells. 

XII ^ 

Sand 

1 

Wltli pebbles. 

XI 

Silt... ................................J 

m 


X ^ 

Fine sand...... 

2 

; With shells. 

IX 

Silt : 

4 


vin ; 

Fine sand 

3 

' With' shells. 

VII ■ 

Silt 

5 


VI ^ 

Sand 

M 

With shells. 

V : 

SEt.... 

5 

w 

Grave! and sand 

12 

1 With Unios. 

HI 

Silt 

18 

With shells, logs, leaves. 

II 

Sand 

2 


I 

Boulder flay 

Tota! tHckness.... 

10 

mu 



BIOXOOICAL KEMAIHS 


Slxatum I¥ 


Fuscmaja undata 
Crenodmia pemmana 
” undidata 
Quadfida pustulasa 
Rotundaria tuherculaia 
Plmrobema coccineum magnalacmiris 


MUptio crassidms 
” gibbosus 
Splmerium sulcatum 
** , Imissimtm 
Campdmm integrum 
Gmhhasis limsmts 


PisMium compressum 
” lirginicum 
Quadfula pustulosa 
Rotundaria tubermdaia 

Lampsiln luteola 
Sphaerium striatinum 
Pisidium afine 
” variahiU 
Goniobasis livescens 


Stratunti VI 

' Lampsilk luteola 

Goniobasis livescens 
Campeloma subsolidum 

Stratum VIII 

Campeloma integrum 
” subsolidum 
Galha refiexa 
Plamrbis parvus 
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Stratum X 


Crenodmta perumana 
Goniobasis Uvescens 

Fhysa iniegra 


Stratum XII 

Vdvata tricar mata 

Planorhis anirosus 


Stratum XIII 

Sphaerium rhomhoideum 

Physa integra 

Fisidium compressum 

warreniana 

mriaUle 

Planorhis defiecius 

” wdtkeri 

’’ parmis 

politum 

’’ trivolvis 

” novehoracense 

” anirosus 

V dvata tricarinata 

campamdahis 


Amnicola limosa Galha palustris 

Campeloma integrum reflexa 

Lymnaea stagnalis oppress a 


STATION 19 (Plates I, XI) 

Z390 feet north of Foster Aunue. Surface 590 feet 10 feet A,L.M. 


Strata 

Deposit 

Depth 

Remarks 

A. 

XVII 

Silt and loam... 

23 


B. 

XVI 

Peat..........; 


Vegetation in layers. , 

C* 

XV 

Silt. 

7 

Bog ore and twigs. 

D. 

XIV 

Sand 

m 

With shells. 

■ 

[XIII 

Silt 

9 



XII 

Sand, 

1 

TW 



XI 

Silt 




X 

Sand 

1 

T&~ 


E. 

„IX 

Silt 

5 

^ Ver}^ thin, beds of sand in silt ^ 


VIII 

Sand 

1 

Tf 



VII 

Silt 

3M 



VI 

Sand.. 

JL ■ 
TB 



V 

Silt........ 

3 


t: 

IV 

Sand and gravel.. 

3J4 

XJnio bed.' 

G. 

III 

Silt 

18 

With, bog ore and- wood. ^ ; 


II ■ 

Sand and gravel 

: 5 


IL " 

. I 

Boulder clay 

34 




Total thickness.... 

128M 
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STAf lOH 20 

2S(^ feet n&rtk'af F&skr Atenm^ Surface 390 feet A, T,; W ftH .1. A, J/. 


m 

Deposit .. 

1 

Depth i 

i 

! 

Remarks 

A.' ¥ ,| 
■B. IV. 1 

Silt and loam,.,.......,.. 

Silt... 

i 

22 ' 

17H i 

With bog ore* 

■ . ' C. Ill 1 

Giave! and ,sa.nd....... 

4 ' 

With Uaios. 

B. ,11' 

' E. I 

Silt...... 

9 

Wltb bog ore. Tiiickncss varies 
from 9 to 4D inches on slofje of 
ground moraine. 

Boii1de,r dav......... 

Total tliickness.... 

78- 1 

130H 


STATION 21 (Plates I, XII) 

, 2630 feet mrth of Foster Avenue, Surface 590 feet A, T.; 10 feet £* if. 


Strata 

, Deposit 

Depth 

Remarks 

VIII 

Silt and loam 

21 


A. VII 

Silt 

17 


'VI 

Sand 

1 

30 ^ 


B. V 

Silt 


C. IV 

Sand and gravel 

■ 17 

With Dnios. 

With wocxl* 

D. Ill 

Silt ^ 

15 " 

II ■ 

Sand 

4 

I 

Boulder clay 

■ 25 






Total thickness.... 

129* 
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STATION 22 (Plate I) 

2690 feet north of Foster Avenue. Surface 590 feet A. T.; 10 feet A. L. If. 


Strata 

Deposit 

Depth 

Pemarks 

XVI 

Silt and loam 

21 


XV 

Sand 

12 


xrv 

Sand.. 


With shells. 

XIII 

snt 

13 


XII 

Sand 

i 

With shells. 

XI 

Silt............. 



X 

Sand. 


With shells. 

IX 

Silt 

16K 


VIII 

Sand 


With shells. 

vn 1 

snt 

5 

Humerus of duck. 

VI 

Sand 


With shells. 

V 

Silt 

4 


IV 

Sand and gravel 

2 

With Unios. 

HI 

Silt 

12 

With wood. 

II 

Sand and gravel... 

12 


I 

Boulder clay.. 

25 



Total thickness.... 

12834 



BIOLOGICAL REMAINS 

Stratum IV 

Cfenodonta peruviana 
” tmdulaia 
Quadrula pusHdosa 
lachrymosa 

Rotundaria tuber culata 
Phufohema coccineum niagnalacustris 
ElUpiio crassidens 
” gihhosus 
Ohliquaria reflexa 

Stratum VI 

Ftisconaja undata 
Qmdrula pustidosa 

Stratum VII 

Mergus serrator (humerus) 

Stratum VIII 

Croiodonta undulata 
Quadnda pustulosa 
” , lachrymosa 


A. mygdalonajas elegans 
LmnpsUis ventricosa 
Sphaerium striatinum 
flamim 

Pisidkm compressum 
variabilc 
virginicum 
Campeloma integrum 
Goniohasis Uvescens 
Amnkola Umosa 

Elliptio gibbosus 
Lampsilis luteola 


Elliptio gihhosus 
Amygdalonajas elegans 
Sphaerium fiavum 



38 


LIFE OF THE PLEISTOCENE 


Roiundaria iubercuhia 


Campebma inif^rum 

Fkimbenm coccimtm magmkcustfis 

■Goniohasis Hmcrm 

EUfptio crassMem 

Stratum X 

Amnkoia Imosa 

Qmdfula pusiuiosa 

Stratum XII 

Ctmpeioma tnir;;r!im 

Amd&nia sacks' . 


G&nMmsis Hvmtem 

Spkaentm. flmum' 


Amnkola eMargimUi 

Fisidimn ' poUhm 

Stratum XIV 

Fhmrbis parvus 

Sphmritm stamineum- 


Fhysa gyrina 

solidulmn 


Flamrhh trhmkns 

MtiscMitm iransversum ■ 


Galki paiitsiris 


Amnk(}ia> imosa porata 


STATIONS 23 TO 26 

mo, 2860, 3200, 3240 feet mrik of Foster Menue, Surface 500 feet A, T.; 10 pel A.LM 


Strata 

Deposit 

23 

Dei 

24 

>th 

25 

26 

Remarks 

VII 

snt 

54 

72 

50 

53 

InteretTatiiled sand. 

VI 

Sand 


u 

u 

' M 


■ V 

Silt... 

6 

6 

4 

. 5 


■ ,I¥ , 

Gravel and sand ' 

,2 

11 

2 

9 

;W.ith''D3!os. 

.111^' 

Silt, oxidijied 

17 


■ 25 



11. 

Gravel 

7 ■' 


15: 



I 

Boulder clav 

44 ; 

41 

: ■ 

63 



Total thickness.... 

mu 

mu 

mu 

130M 



STATION 21 (Plate XIII) 

3750 feet north of Foster Avenue. Surface 590 feet A .T . ; 10 feet A . L.M. 


,, Strata' 


Depth. 

"Remarks'''.'' 

A. IV, 



:Interstratified''''with. siiii'dL' 

B. Ill 

:Sand.and;graveL........,........:....„ 


With Unios. 



22 

.''With w.ockI, ''leaves' and. shells,. ' ', 

I 

Boulder clav : 

36 

1 



Total thickness.... 

122 
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Quercus species 
Amdonta grandis 


BIOLOGICAL REMAINS 

. ■ Stratum II 
Plants 

Animals 


Vcdvata tricarimia 


Pisidium affine 


Pkysa warreniana 


” compressum 


gyrina 


” variaUle 


Planorbis antrosus 

Sphaerimn sulcatum 


” campamdakis 

Goniohasis livescens 


deflectus 

Campeloma integrum ohesim 


” trivokis 

Amnicola limosa 


Galha palustris 


” histrica 


Lymnaea stagnalis appressa 


, STATION 28 (Plates I, XIV) . 

3585 feet north of Foster Avenue. Surface 590 feet A.T.] 10 A. LM. 

Strata' 

Deposit 

Depth 

Remarks 

A. V 

Silt. 

66 

Interstratified with sand. 

B. IV 

Sand and gravel 

4 

WithXJnios. 

C, III 

Silt. 

23 

With wood, oak, shells. 

D. 11 

Sand and gravel 

4 


I 

Boulder clay,.... 

' ■ 34+ 



Total thickness.... 

131 



BIOLOGICAL REMAINS 


Stratum HI 
Plants 

Foiamogeion species 
Quercus species 

Animals 

Amdonta grandis 
Pisidium affine 

compressmn 

variahile 

Spkaerium sulcatum 
Goniobasis livescens 
Campeloma integrum obesmn 
Amnicola limosa 
histrica 

Stratum IV 

Crmodonta undnlata 

peruviana . ■ 


Valvata trkarinata 
Fhysa warreniana 
” gyrina 
Planorbis antrosus 

” cantpanulalus 
defleciiis 
’’ trivohis 
Galha pahistris 
Lymnaea stagnalis appressa 

Amygdalonajas elegans 
SpJiaerium striaiinum 


LIFE OF rm PLEISTCCEHE 

QuadruU pmiulosa ' Cumpeimm inkirnm 

R 0 iimiarm itfhcraiiaia GmMasis limscem 

EUipik cmssidens Amnkola llmma 


srAtim 29 (Plates I,' X'V) 

3625fi-€i mwth of Fmfer Awnue. Surface 590 feet AS.\ 10 feet .1 JLM , 


Strata 

1 — . i 

! Deposit ! 

Depth 

1 

1 Reniarls 

a : 

VIII 1 

Silt and loam 1 

IS 

1 ■ 

B.' 

vn i 

■ Silt I 

^ 23' ' 


C* 

VI 

: Silt... . i 

i. .59 

Sand and shells ' in temi'ked. 

B. 

:v 

f Sand and griu'el ^ 

1 4 I 

j With Unios. 

E. 

IV' 

i Sand 

; 1 1 


F, 

III' 

i Silt and peat : 

; T’. ; 

Carbonaceous, witli, peat, woexi 




1 : 

and a few shell s. 

G. 

II 

i Sand ^ 

i 5^ i 


H, 

I 

Boulder dav-. 

|i!l, ; 




Total tliickness.,.. 

129li 



STATIONS 30 ANB 3i. (Plate XVI) 

3675 and 3750. feetjwrtk of F&skr Avemie. Surface 590 feei J » T , ; 10 ftei /I 


Strata 

Deposit 

Depth 

Remarks 



30 

31 


'■.■"VII ■ 

Silt and loam 

21 

21 


■■ ... '¥1 

'Silt..,.,,..,,.,... .....i 

23 

23 


V : 

Silt 

39 

39 



Sand and gravel 

■ 4tM 


With Unios. 

in 

Silt 

' ''4 ■ 

m 

.IVith logs, leaves, peat. 


Sand and gravel 

: Ft ', 


Gravel, ,' very irregular in ,, 
thickness. . . 

I 

Boulder clav 

'Idtal thickness 

36 

mii 

31 

13214 



DEPOSITS OF THE LAKE CHICAGO BASIN 
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STATION 32 (Plate I) 

4100 feet nmtth of Foster Amitm, Surface 595 feet A.T.; 15 feet A.L.M, 


■ 

Strata 

Deposit 

Depth 

Remarks 

II 

Sandy loam...,. 

12 

Nolife. 

I 

Boulder cla)^ 

1 

168 



Total thickness.... 

i 

180 



B. UNCOLN AVENUE TO DEVON AVENUE 
STATION 33 (Plates!, XVII) 

500 feet south of Devon Avenue. 595 feet A.T.] 15 feet A.L.M. 


Strata 

Deposit 

Depth 

Remarks 

XVII. 

Silt and loam.. 

20 


XVI 

Silt. 

32 


A. XV 

Peat... 

38 

Interstratified with thin beds of 




sand. 

B, XIV- 

Occasional sand pockets.... 


Rarely as thick as 12 inches. 

Xltl 

Gray sand 


Very thin layer. 

C ' XII 

Siltl... 

6 

Anodonta and wood on top of this 




layer. 

D. XI 

Sand, gray... 

4 

With wood and Sphaerium. 

E. X 

Silt 

4 


F. ' IX 

Sand, gray 

m 


G. VIII 

Silt ;.. 

2H 


H. :vii 

Silt and sand, mixed. 

11 


K. VI 

Wood...... 

1 

Solid layer. 

V- 

Sand and gravel.......... 

6 


IV 

Wood, with sand 

m 

With spruce cones. 

, III 

Sand 

4 

With shells, wood, and spruce 




cones. 

II 

Sand with some gravel. 

' ■ 4, - ■ 


- I 

Boulder clay 

44+ 



Total thickness.... 

180 






42 


LIFE OF THE PLEISTOCENE 


Pimt ainuiemis 

Proptcra alaia 
A mdtmia gmmiis 
S phaeriii m siami mtm 
” sirmihiiim 
PisMhmt species 

Piceu canadensis 

Pkea cajiadensis 

Abies btihamea 
Larix laricina 
Thuja occidenialh 
Pkea canadensis 
Picea jnaria7ia 

Pkea canadensis 

Pices camimsis 


Pkea- canadensis 


BIOLOGICAL IlIMAim 

Stratum HI 
. Pkats 

Animals 


VdImM irkammi.t 
' Anmksia limaSii 
” enmr'AnaU 


Stratum IV 

Stratum VI 

Stratum VIII 


Cast of IJoioiiici 


■ Stratum IX 

Stratum X 

Stratum XI 


Stratum XII 

Sphaeriim stamineim wisconsmeiisis 
solid'uhim 


SpkmriMfn 

Sphaemm strlaimum ■ 

■ * ' siaminmm wisemsmemsu 

” sdMuhm$ 

Afmdmiia gmndis 

Splmerium stmmmm mkemsinmsis:. 
sirmimum^ 

Ajtmlmiii gmetdis ■ 


Stratum XV 


Sphaeriimi jlamim 



DEPOSITS OF THE LAKE CHICAGO BASIN' 
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STATIONS 34 and 35 


530^ and 495 feet south of Devon Avenue, Surface 595 fed 4.7*; 15 feet A,L.M. 


Strata 

Deposit 

Depth 

Remarks ^ 



34 

35 


VII 

Sandy soil (loam) 

21 

20 


VII ^ 

Sand, yellow 

28 

39 

With pebbles and a few boulders. 

V 

Peat, interstratified with sand 

78 

67 

Peat layers J/g to }4 inches thick; 
pieces of \TOod. 

IV 

Silt. 

8 

8 


III 

Sand.... 

14 

14 

With wood. 

II 

Shmjtle 

3 

3 

Varies from' 2-3 inches in thick- 
ness. 

I 

Boulder da}’' 

Total thickness.... 

28 

180 

28 

179 



STATIONS 36 AND 37 (Plate XVIII) 

505 and 490 feet south of Devon Avenue, Surface 595 feet 4.7.; 15 feet A.LM, 


Strata 

Deposit 

I 

Depth 

Remarks, 

36 

37 

xw 

Sandy soil (loam.) 

20 

20A 


XIII i 

Silt .........1 

32 

32B 

With plant remains- ^ 

XII 

Peat 

32 

32C 


XI ' < 

Silt I 

8 

6MD 


/ X 1 

Gra}^ sand 


2E 

With wood. 

IX 

Silt 

m 

IF 


■ VIII 

Gray sand 

H 

. 1 

'With wood. 

VII 

■.Silt,. 

m 

. 3 ■ 


VI'.. 

Gray sand 

m 



, -V 

.Silt...... 

7 

IH' 

With shells. , 

,.'IV; 

Silt, interstratified with sand 

29 

29MK 

With wood. ; ■■ 

■^' .III' 

Silt and fine sand............ 

6 

2 

With bivalve shells, ' 

^ - IT, 

Gravel and coarse sand.... 

4, „ 

.,SL '■ 



Boulder clay 

34 

; 40 - ' 



Total thickness...... 

180% 

180M 
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LIFE OF THE FLEISTOCEN F 


mommcALMTMAms 
Station 36 
Stratnm III 
Plants 

Pkea camiensis 

Ammals 

L&mpsilis luimh PisMiiim iiukmise 

An0dmita graiidh f&oimm- AmnkdaUmma 

Sphaermn simtimum ipiscmsimmis . ” . emmgimlM 
^ ^ ” striaiimm 
” a€uminaium 

Station 37 

Stratum between IV-V 

J mdonia gfaniis foolmm S phteri unt siriaiinum 

mmimiuni 

Stratum V 

.Pkea eamdeims 


STATION 37 A (Plate XIX) 

400 f€ei south of Demn Avenue, Surface 595 feet J . T,; IS feet A .LM, 


Strata 

Deposit 

! Depth 


' 'HI " 

Sandy soil (loam)..,., 

20 


II 1 

'Sand and gravel 

18 

! Varies in thickness. 

" '■ I ' i 

Boulder cla^? 

142 



Total thickness.. .. 

180 



C. BEVOH AVENUE TO CHUECH STREET' 

STATION 38 

lOOO fmlnmth of B.evon Avenue, Surface 595 feet A,T.; I5 feet A,LJf, 


Strata ,.; , 


Depth 

Rem.arks 

HI 

; Sandy loani..........,....,.....;........,,..:.... 

.'33 

3 feet south this deposit is 36 inches 

thick. 

"vll..":' 

'Coarse '.gravel and shing!e.......-..,.>...l 

6 



; .:.Bou!der :cla3?‘,.. .. . ...... .. ........ .. . . 

Total thickness....^ 

141 

180 

Apparently water laid in iipi>e.r 
portion. 75-100 feet south all 
is in boulder clay. 







DEPOSITS OF THE LAKE CHICAGO BASIN 45 


STATION 39 (Plate I) 

500 feet south of Totthy Avenue, Surface 595 feet A.T,; I5 feet A,L,M, 


Strata 

Deposit 

Depth 

Remarks 

IV. 

Sand loam.. 

26 


Ill 

Gravel. 

4 


II 

Water laid clay. 

81 

Upper 40 inches without boulders 




and with roots of plants; lower 40 




inches with few boulders. 

I 

Boulder clay. 

69 



Total thickness. . . . 

180 



Pocket in stratum II 



Sand... 

14 



Gravel and coarse sand 

15 

These pockets are of greater or less 




size and occur about midway of 




stratum II. 


Clay, interstratified with sand 

7 


- 

Coarse sand and grav el. 

2 



Total thickness.... 

38 



STATION 40 

Touhy Avenue, north of bridge. Surface 595 feet A.T,; 15 feet A .LM. 


Strata 

Deposit 

Depth 

Remarks 

'IV 

Silt and loam. 

36 

With shells. 

III 

Gravel 



■II 

Water laid clay. 

72 


I . 

Boulder clay 

108 



Total thickness.... 

219?^ 
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LIFE OF THE FLEISTOCE^hE 


STAKOXS 41 42 

2000 feel nmlh -of Tmiky Atmue und ZM feti mrik of OaMmt Avnm Sur^-^ 5 ^^5 

*■ A.T.il5f€etA.LM. 


Strata 

Beposit 

Depth 

Kemarks 



41 42 


VII 

Silt a.iid loam 

39 45 

With shells. 

VI' 

GravelSj pebbles^ and sand.. . . .. 

2 4 


V 

• Clay......... 

20 2! 

With plant roots* 

■ IV 

Laminated clay ........... . — ....... 

30 


HI 

Blue clay........................ 

18 


II 

i Laminated day...., — 

4 


I 

^ Boulder clay 

■ 156 96 



Total thickness.... 

217 218 



BIOLOGICAL '.EEMAINS (StatlOJl 42) 

Stratum. VII 

Spkaerium skimimum . Plmwrbis trmkis 

' tmarginatum Gdha caperata 

Pkysagyrim refiexa 

Sepneniim armigera Smtimafeimu 

FianofUs parvus ' Camharus Umtiingi ecuim 

STATION' 43 (Plates I, XX) 

1000 feei fwrtk of Oakton Avenue, Surface S95 feel A/F,; IS feel A,LM. 


. Strata 

i 

. Deposit 

[ 

Depth 

1' " ' Ee.m.arks 

VIII 

Silt and loam 

36 

With sheOs. 

VII 

Sand and gravel 

■ 5 


VI 

Laminated day interstratificd 




with layers of very thin sand.. 

30 

, Rootlets in upper 10 or 1,5 indies. 

V 

Clay 

36 

■ With boulders. 

IV 

: Laminated day . . . . .... . ..... ...... 

■ 4, 


in 

Blue clay 

16 ■ 


II 

Sandy Clay 

1 


I 


96 



Total thickness.,.. 

224 
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STATION 44 (Plate XXI) 

SOOfeet.soiiik 'Of Dempster Street, Surface 5P5 feet A. T,; 15 feetA.L.M, 


Strata ‘ ■ 

Deposit 

Depth 

■ Remarks': , 

VI' 

Silt and loam.......... 

30 

With shells. 

. V 

Sand and gravel; few boulders.... 

■ • 5 

This deposit lies from 30 to 40 




inches below the surface, and 




varies from 2 to 6 inches in 




thickness. 

IV 

Blue clay 

36 

With rootlets. 

III 

Brownish-yellow sandy clay..... 

10 

See rule in photograph. 

II 

Laminated blue clay. 

60 


I 

Boulder clay 

84 



Total tliickness.... 

225 



STATION 45 (Plate XXII) 

200 feet south of Dempster Street. Surface 595 feet A.T.;15 feet A .L.M, 


Strata 

Deposit 

] 

Depth. 

Remarks 

V' 

Silt and loam 

33 ■ 

Shells begin 12 inches below the 




surface. 

IV 

Sand and gravel 

2 

In places nearby 3 inches* 

III 

Blue clay 

30 : 

With rootlets. 

II 

Laminated clay...... - 

30 


'l 

Boulder clay 

132 



Total tMckness.... 

227 



BIOLOGICAL REMAINS 

Stratum V 

Scgmeniina armigera 
Gotha caperata 
” rejlem 
Succinearetusa 

i} 


Musadium truncatum 
Fisidium affine 
Fkysa gyrina 
Flanorhis trivohis 


avara 


,4S 


LIFE OF THE PLEISTOCENE 


STATiox^s # 47 IPIate 1) 

lOO feei smiik^^f Dempskr Sired; 200 fed mrih ef Dempsier sired, Surt^^e 

, ■ ' A.T,; 17 fed AXJL 


Strata | 

Bepos,it 

Depth 

j Remark, s 

■ 1 
i 

- 

46- 

i 47 i 


. IX . 1 

Silt and loam.. 

23 

. ' 23 

With shells. 

VIII i 

Sand and gravel............. 

20 

12 


VII 

Blue rlav ....J 

*26 ■ 

40 

Witli roidlela. 

VI, 

Yellow sand.................. 

M 

[ J4 

Ver>’' fme. 

, ' V ■■ 

Blue clav 

1 

! . I 


IV 

Yellow sand....... 

H 

I H 

1 Very tli'ie. 

HI i 

Blue clay 

m 

3 


II 1 

Yellow sand...... 

H 

}4 

i Very fine. 

. I 1 

Boulder clav ! 

144 

144 '" 



Total tiikkness. | 

! 

216M 

224^^^ 



BIOXOGICAL REMAIK'S 

Same as section 45 


STATION 48 {Plate XXIII) 

800 feet smith of Church Street, Surface 5117 fed A,T,; IT feet A.LJi, 


Strata 

t , 

Deposit 

1 .Depth 

Remarks 

VI 

! Silt and loam 

33 

Shells' .rare. 

V 

Sand and gravel 


This stratum tliins out 200 feet 
south of Church Street, 

TV . 

Silt 

3 


-Ill' 1 

Blue clay 

m 


,":,'',"„TI' ■' 

Coarse sand and graveL............... 

6H 


1 

Boulder clay ...............I 

180 



Total tjiickness.... 

230 
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D. CHURCH STREET TO CENTRAL AVENUE 


STATXON 49 (Plate XXIV) 

300 feet north of Church Street Surface 597 feet A,T.; 17 feet A,LM. 

'f ■ 


Strata 

Deposit 

Depth 

Remarks/; 

' VI 

Silt and loam............. 

. '■ 12 

No mollusks. 

V 

Blue day. 

60 

With rootlets. 

IV 

Yellow sand... 

1 


III 

Sandy day, with pockets of sand.. 

36 


II 

Yellow sandy day............................ 

'4 


I 

Boulder day 

Total thickness..,. 

1 

■ 144 

257 



STATIONS 50 TO 53 

IZOOy 2000, 3000, 4000 feet north of Church Street Surface 597-598 feet A.T. 


Strata j 

Deposit 

Depth 

Remarks 

50 

51 

52 

53 

■ V ■ 

Black loam. 

12 

12 

12 

12 

! - 

IV 

Blue day.. ......i 

48 

48 

48 

48 

WiA rootlets. 

III ,, 

Sand 


M 

Ml 

‘ M 


II 

Laminated clay 

48 

48 

48 

48 

With pockets of sand • 

I 

Boulder clay 

144 

144 

156 

168 



Total thickness..,. 

■ i 

252M 

252M 

264?/ 

1 ■ 

276M 







m 


MFE OF THE FLEISTOCEME 


STATION 54 (Plate I) 

65^j€€i smiik ci / Nwilmmlern Rmlmad bnd^» Surjme AJ\; IV frri . 


■' Sti'ata 

, ..Deposit 

i Depth i 

* 1 

Bernarks 

X 

Silt and loam,.....*... 

1 24 


IX 

Gravel and coarse sand 

i ^ 1 


VIII 

Laminated clay...........*..*.,.:...........,.. 

1 -44 ! 

1 With rooilels. 

VII 

Sand..... 

i ^ i 

Some gravel. 

VI 

Clay.................... 

; m 1 


■ ,v ' 

Sand 

^ U \ 


IV 

■Clay......... 

m4 : 


III' 

Sand.,... 



II 

Clay,. .: 

1 12 


I 

Boulder clav..., ,..J 

1 lOS 



Total thickness.,..: 

2mi 



STATION 55 

500 feet mrtk of Norikwcskrn MaUmad bridge. Surface 500 fed /U\; I# feti dXJi. 


Strata j 

Deposit 

Depth 

RemarkS' 

V i 

Black: sandy soil 

■ 24. 

T.iiis deposit begins iC® feel .aorlh 




of b,ridge. 

lY : 

Yellow sand 

16 


III' i 

Grave!.. ............ 

I 

, 

■ II ■! 

Clay........... 

40 

.With, rootlets. 

I' 1 

Boulder clay 

156 



Total thickness.... 

237 

i 
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STATIONS 56-58 (Plate I) 

300 feet s&uih of Central Ammie] Central Avenue; 300 feet north of Central Avenue, 
Surface 600 feet A.T.; 20 feet A,L,M, 



Deposit 


Depth 


IIIBQIIIflll 

■ 


56 

m 

m 

■■1 

V 

Black top soilj RanHy 

8 




IV 

Yellow sand...... 

20 

42 

: ' 13 

Sand at surface in 58 

III 

Coarse sand nnd gravel 

14H 


17 


n 

Clay. 

42 

40 

44 

With rootlets. 

I 

Boulder day....... 

1 156 

156 

168 



Total thickness.... 

1 

240J^ 

238 

1 

242 



E. CENTRAL AVENUE TO THE LAKE 
STATION 59 

400-600 feet north of Milwaukee Railroad bridge. Surface 600 feet A,T.; 20 feet /I .L.M, 


Strata 

Deposit 

j ■ Depth 

Remarks 



400 

600 


IV 

Sand. 

7 

30 


III 

Gravel 

17 

12 


II 

Clay. 

49 

42 

With rootlets. 

I 

Boulder day 

168 

156 



Total thickness. 

241 

240 










S2. 


LIFE OF TOE' PLEISTOCENE 


STATION C£) i Plate I) 

15(M)Jeeiscmik 0 / the Luke- share*. Surfm-e 610Jeci A , T. ; A.l.U. 


S'irala 


Depth. . 

KeuKirlT^ 

VII 

Black sand.... 

9 


VI 

Black sand and gravel.................. 

. 

■ 85 

■ ^lore or less sir;ili!i«i in ItiAer 
part. 


Grav sand.. 

■ 15 .. 

Se\erai layers en tine ^Aori?l 

IV ^ 

Feat and wood ’ 

9 


. Ill 

Gravel and sand 

' 


II 

C!av 

. 14 . i 

With rfx^tiets. 

I, 

Boulder clav... 

223 



Total tliickness...., 

360M 

I 



' ■ STATION 61 (Plale 1) 

Df&rili edge ef kmk ridge (sfaiiim 60)e Surface 605 fee! iS feet A.L.M* 


Strata 

I>e[:K)sit 

Depth 

.Remark, S' 

IV 

^ Beach sand and gravel 



III 

Carbonaceous sand with wood 

28 

Gravel In lower puru 

il 

Clay... 

25 . 

With rootlets. 

I 

'Boulder clay.....' 

■ 156 



Total thickness.... 

■ 243 ■ 
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STATION 62 (Plate I) 

500 feet south of Lake Michigan, Surface 602 22 feet A.L.M, 


Strata 

Deposit 

Depth 

Remarks ■ 

XII 

Black sand.......... 

8 


XI 

Yellow sand. 

2 

■ IM' inches in, some,.p!aces.' ' 

X 1 

Clay; 

2 


IX 

Yellow sand. ................. .... ..... : 

2J4 , 


t VIII 

Sand with wood........... 


1 14 inches in ' some places. . ■, ' 

VII 

Yellow sand. 

.. ■■ 2 


■ VI' 

Sandy clay...,. 

'■ 2 


V 

Wood................. 

1 


IV 

Sand 

2 


III 

Gravel.... 

2 

1 inch in some places. 

II 

Clay.... 

2S 

With rootlets in upper part 

I 

Boulder clay 

192 



Total thickness,... 

2428^ 



STATION 63 (Plate I) 

Gross Fointf Lake Michigan, Surface 600 feet A,T,; 20 feet A .LM, 


Strata 

Deposit 

Depth 

Remarks 

XII 

Black sand 

17 

Beach deposit. 

XI 

Yellow sand 

17 

n n 

X 

Peat and wood... 



IX 

Yellow sand 



VIII 

Peat and wood 

m 


VII 

Yellow sand 

2 


VI. 

Wood 

• M 


^ V 

Yellow sand.................... 

I 


,, IV. ■ 

Sandy clay... 

3M 

■ 2 inches in some places. ' ' 

III , 

Wood.. 

M 


TI 

Clay 

4 

3 inches in some 'places. - : 

, I 

Boulder cla)^:..,. 

192 



Total thickness.... 

240M 



BIOLOGICAL ELMAINS 

Strata III, VI, VIII, X 

Ccmiferons wood {Picea canadensis?) 

Oak^'' (Q«efCM5, species), 



54 


LIFE OF THE PLEISTOCENE 


III Geneial Recoibs emom f-HE Chicago Basin 

.. aCIN tllE VICINITY OF EIVBESIIIE . 


OGDEN DITCH AT ACSTIN AVEN'UE 

Suffatt Sm-fcti A:f\; iOfeet A.LAL 


Strata 

,■ Dei^osit 

Deptii : 

kcfDEirks 

: ' V" 

1 Silt and loam..... 

24' 


IV 

Silt.... 

: 24 i 

Unios in up|«"r iehI 

III 

Peat..,., 

12 i 


II 

Mar! bed - 

' 12 ’ 

With shells. 

I 

Clay..... 

-f” 



' Total thickness.... 

i 

72 



DIOLOGICAD REMAINS 


Stratum II 


M'madmm secure 

iruncaktm. 
Puidhtm medianum 
iemdssmtm 
Amnicola iimosa 
. , hisirim 

; Vaimla Irkannak unkarinafa 


Pkysa wafremami 
umlkeri 

PiumwMs anfrostis 

*’ campamdaius 
pQfvm 

Gdha obrussa dtrampi 


Stratum IV 

Pleiifobema coccmcnm maputiacusiris ' ■ ■ EUiplm gibbmm 

Fuscmaja nMgimsa- . : : Blurynm recia 

Raiimdark iuhercuiaia 


NEAR OAK PARK AND ' OGDEN AVEN'IJES 

Surface 60S feef A, T.; 25 feel AXJf. 


", Etrata' 

Deposit 

Depth 

: Remaiks 

VI 

Black sandv soil 

22 


V 

Yellow sand 

il 


IV 

Silt 

10 

1 Oxidised. 

'HI 

Gray sand 

; 6 

With pebbles and shingle. 


Clay 

^9 .y. ■ 



Boulder clay 

20+ 



Total thickness.;,. 

78 ' 
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B. SOtrxH OF JACKSON PARK 

It is reported^ that a ledge of rock, 300 or 400 feet in width, extends a short 
distance west of Yates Avenue, north of 75th Street. The rock here does not 
show at the surface, but on Kingston Avenue, about one-half block north of 
75th Street, there is a small outcropping. 

On the corner of 75th Street and Jeffery Avenue, about five feet beneath 
the surface, a sand and gravel deposit occurs, in which the following mollusks 
were found by Mr. Ira Meyers, of the Francis Parker School, Chicago: 


Alasmidonta calceola 
Sphaerkmi stfiatinum 
Pisidkmt virgimcum 

compressum confertum? 
superius 

’’ (resembling mainensef but 
apparently distinct) 

Galba catascopium 


Pkysa iniegra 

Valvaia hicarhiata perdepressa 
Goniohasis Uvcscms 
Amnicola lustrica 
” emarginata 
ktsoni 

Somatogyrus integer 


The sand and shells were evidently washed behind the submerged limestone 
barrier which outcrops on Kingston Avenue, and is about 585 feet above sea 
level or 5 feet above the lake. 


C. SOUTH OE CALUMET LAKE 

South of Calumet Lake {130th Street) attd east of Michigan Central Railroad 
Surface 585 feet A. T.-y 5 feet A. LM, Umo beds beneath Indian graves^ 

Fuscomj a undata Eurynia recta 

Quadrula pustulosa Lampsilis ventricosa 

EUipiio gibbosus Goniohasis livescens 

D. NEARLEMONT 

Lincoln Park properly., Lemontj near Santa Fe Railroad {Section 16, Du Page County), Surface 

595 feet A.T. 15 feet A,LM 




.Strata \ 

Deposit 

! 

Depth 

Remarks 

V 

Black carbonaceous loam.... 

36 

With plant remains 

w, : 

Black carbonaceous soil 

26 


. , . in ' 

: Peat bed................... 

12 ' 

With shells. 

: II : 

Marl and, silt bed...... 

'■'9., 


I 

. Niagara' limestone... 

. . '+ ■ 



Total thickness.... 

L'; '83' 

i:'-. 



^ By Mr. D. W. Roper, of the Chicago Telephone Company. 
Collected by Mr. A. Scharf. 
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BIOLOGICAL mMAmS 

. Stratum II 


"F^lmnogeimt 


Fistdiimi cmnpmsum 
spfcndMtdum 
mainemc 
Vahaia Iricammia 
Aninkola Hmosa 
■ • insirka^ 
Gmmbasis Imseats 
Campchma hikpum 
Pkysa inicgra 

'iVarrenmna 


■Plauls 

i 

Aiiim.sls 

Sepmniim wmigff 1 
Fhn&rMs mirmns 
; ; . ' cmnpjnm'Pus 

' ■ deifCiM}' 

exariams 
■ parms 

iriv^ii 4 s 
Galbij reitxa 
*■* ■ Gbriissa 

Lymnaea skignaiin apprma 
Smcima umra 


V^ihata irkarimia 
Amnicda Imosa 
” iusifka 
Pkysa gyrbm 
Segmentina armigera 
FiamrMs exmaoMs 

Odocmims virgimmms 
Fiber ziheikkm 


Stratum IH 
Mdiiisea 

. PimmrMs parms 
, . irivJvh 
■ . Gallm dirussa 

” mnma iif€ampi 
reflfxa 

Lymfm& siagnai is tip pmsii 

: Verifimia ■ 

Portion of skull 
Skill 


Lincdn Park praperiy^ Lemonty edga of Desplmnes Miter. Surface SPOfiri A,T. 


Strata 

Deposit 

! Depth 

1 Remarks 

V 

Black loam 

! 28 


IV 

Black earth, carbonaceous 

12 


III 

Brown sol with shels.,... 

■37 


II 

Sticky blue clay 

58 

!' ^ . .. ' ■■ ■ 

I 

Niagara limestone..... 

+ 


1 

Total thickness.... 

135 



E. THE CALXJMEX-SAG CHANNEL (PLATE XXV) 

The Calumet-Sag channel of the Chicago drainage system extends from the 
Little Calumet River half a mile west of Haisted Street, to the sanitary ship 
canal about a mile west of Lambert Station (technically from the westerly 
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reserve line, of the, Illinois and Michigan canal in/Sec. 14, T. 37 N., R. 11 E.. 
of the 3rd; P.M; to the north and south center line of Sec. 32, T. 37 N., R, 
14 E. of the drd P.M,) a length of over 16 miles. The channeiis cut in both 
rock (western end) and dirt (eastern end); the deposits consist of peat, clay^ 
sand, gravel, and boulder clay. The depth of the channel is about 34 feet. 

The channel is cut thru the center of the southern arm of the outlet of 
glacial Lake Chicago, which separated Mount Forest island from the main part 
of the Valparaiso moraine. The cut should, therefore, clearly reflect the history 
of the postglacial waters of the Chicago basin, and, except for the physical 
differences, this history should agree with that shown in the cut of the north 
shore channel. The physical differences, however, were considerable, the 
north shore channel being cut thru an old embayment of the lake, while the 
Calumet-Sag channel is partly in one of the old outlets, which was a large 
river almost a mile in width. A section of the channel at West 92nd Avenue 
exhibited the strata shown below. 


'Cdmnet-Sag channel at ivest 92nd A w. Surface 593.5 A.T.\1 3.5 A .L.M . 
(Plates XXVI, XXVII) 


Strata , 

Deposit 

Depth 

Remarks 

•IX' 

Surface soil; oxidized peat j 

24 


VIII 

Peat, almost pure......... 

114 

Shells and plants, especially in 

VII 

Peaty clay 

12 

lower part. 

Pockets of shells in lower part. 

VI 

Clay, sandy in lower part 

48 

Upper part impalpable clay. 

V 

Fine gray sand 

24 

But few shells. 

iv' 

Fine sand, coarse sand and fine 
gravel; sand cross bedded in! 
some places; lenticular pockets 
of fine gravel, shells, and wood, 
apparently beach worn 

51 

Some large stones and a few naiad 

III 

Boulders, clay, sand, pebbles; 

boulder pavement on top of 
■'.till 

2 

shells. 

Naiad shells on surface. 

' ' II ■ 

Boulder cla)^ ' 

65 

Very hard. 


' Niagara limestone.... 

78 



Total thickness.... 

408 

j' =»34 feet* 


BIOLOGICAL KEMAINS 

Stratum III 

EUipfio crassidens Cdfnfdonta integfufn 

■' gibhosus integrum obesiwi 
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% 


PleiifobeniacocchiejimvtagncildcuslTis GoniohasisUvescensdepyps 



Ctenodonia imdulata 

Vamta tricarinata 



Fuscomja undata 

A nm lcola limosa 

% 


Eufynia -recta 

” lustrka 



Lampsilis venlricosa 

Fhysa warreninna 



Fisidkm vlrglmcum 

Pimtorbisdeflccius 

% 


Stratum IV.. 

(One foot from bottom) 

w 


- ^ Quadnda p-usfmlosa 

Vahata tricarinata 



Fusconaja ufidata : 

tricarinata simplex 



. Sphaerkmi acummatum. 

tricarinata confusa 



Pisidmm virgintcwm- 

. tfkarinata nnkarinaki 



coTfipressum (variable) 

Planorhis antrosus 



” spUfid-ldiilimi 

. "■ parmts 



mediamm 

” deflectus 



Goniohasis Imsccns depygis 

Physa warreniam 



Amnicolalmosa 

Galba obrussa exlgim 



. ' Imtrica 

” pahisiris 



Stratum IV. 

(Two feet from bottom) 



Fisiditim urginicum 

Amnicola limosa 

'I,..' 


, compressum 

Physa war reniana 



” spiendididum 

” Integra 



SphaeritmtoccidenUU 

V’ walkeri 



Sphaeri-um mtminattm 

Planorhis anlrosus 



Gmiobasls Uvescens depygis 

” campanuiaius 



Campeloma inkgrtm obestm' 

parvus 



Vahata tricarinata 

deflectus 



tricarinata simplex 

Galba obrussa decampl 



” tricarinata confusa 

” palustris 



Amnlcola lusirka 

” woodruffi 



Stratum IV. (Three feet from bottom) 



Sphaerium acum inakm 

Vahata Irkarinata 



Pisldhm virginkwn 

■ ” . ifimrmata simplex 



” compressim 

■ tricarinata confusa 



fallax 

Physa warrenimm 



splendididum 

” integra 



mediamm 

” walkeri 



Goniohasis Uvescens depygis 

Planorhis antrosus 



Campeloma integr-iim (1 reversed) 

campanuMus . 

M.ur*' 


Amnicola limosa (many forms) 

’V parvus 



lusirka 

deflectus 

. , . ■■ , 



Segme-ntimarmigera {Ifsiwc.} ^ 



Stratum IV (Top of sand deposit) 

■' " ■ ■ 'T ■ 


Mliptio gibbosus 




Sphaerium acuminahmi 

Imtrica 



Pisidium virginicum 

Physa integra 

. A 


Goniohasis Uvescens 

Planorhis parvus 

'f',r 


Valvata tricarinata 

Galba obrussa 




” palustris 

I 

i 
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Stratum VII (Just above clay) 
Animals 


Naiad, fragments 
Amdonia species 
Vahata tricarinata 
Amnicola Umosa 
” lustrica 
Fhysa irntreniana 
FlamrUs campanulakis 
Donacia jroxima 


Planorhis anir0sm ' 

, ' exacmtis (rare) 

” . '.parvus' 

Ancylus paraUelus 
Galha palustris 
” reflexa 

Lymnma stagnalis appressa 
Coleoptera^ ptinc tos trla te e ly iron 


The til beneath these sedimentary deposits is a portion of the Valparaiso 
moraine, exhibiting the charactertistic undulating topography of a terminal 
moraine. A mile or so west of the 92nd Street section, the naiad deposit and 
the boulder pavement come within five feet of the surface, the boulder clay 
increasing in thickness and the peat deposit decreasing in thickness. A few 
hundred feet farther west these deposits again fall away to the bottom of the 
canal. This elevation may have been an island during one of the low water 
stages. The sequence of strata is the same in all locations, the variation being 
in the relative thickness of the deposits. The interpretation of these deposits 
may be summarized as follows: 

Stratum //, boulder clay. This deposit is very hard and contains an abun- 
dance of rock material. 

Stratum III, boulder pavement, sand gravel. This stratum evidently repre- 
sents the Glenwood, Bowmanville, and Calumet stages. During the Glen- 
wood stage there would be some erosion of the boulder clay, notably, when 
the water was lowering, preceding the Bowmanville stage. It was at this 
period, probably, that the boulder pavement was formed. Later, during the 
Bowman\dlle stage, a little clay was deposited, and, as the water was rising 
to form the Calumet stage, a little gravel resulted. The bed of Unio shells 
lying on the surface of this boulder pavement was probably deposited during 
the latter part of the Calumet stage and the early part of the Toleston stage. 

Stratum IV, sand and gravel. The heavy bed of fine gravel and sand was 
evidently formed during the low water period succeeding the Toleston stage 
as it contains much beach-worn wood, worn shells and the usual mixture found 
on a gravel y shore or in shallow water where there is somewhat of a current, 
a condition easily provided by an outlet from a shallow lake such as Lake 
Chicago is supposed to have been at this time. As the moraine beneath these 
deposits is notably rolling the deep gravel and sand deposit niay rest against 
one of these dome-shaped elevations, which may ha\^e been near the surface 
• during this time. .. 

.Stratum V, fine gray sand. ; This deposit is believed to represent a^time when 
the water was rising to form the Hammond stage, , 
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„ SlraitmVIy clay,. The clay deposit is believed to represent the bottom of 
the lake during the Hammond stage. ' The upper part of this deposit may lia\-e 
/been a land surface during the low water period. 

Stmtun ¥11, peaty clay. This deposit contains many shallow water niol- 
lusks and' probably represents the Englewood stage (Nipissing stage! at its 
highest level. 

! Skaium VIII, .peak : This tliick bed of peat indicates a shallowing of the 
water and records a change from .flowing water to swampy conditions. At tJiis 
time the lake had ceased to discharge thru the Chicago outlet. 

Stratum IX , surface soil ■ This deposit represents the recent period when 
the area had„clianged to a sw-amp, such as existed in the Sag region before the 
canal was excavated. 

The ■ interpretation indicated above may be graphicaEy expressed in the 
diagram on plate XXVlIIj which indicates the depths of water at each stage.^^ 

P. SCATTERED RECOimS 

There are a number of records of life in the museum of the Chicago i-lcad- 
emy of Sciences^ and in local literature, which cannot be referred to any parti- 
cular sedimentary deposit, tho belonging undoubtedly to postglacial fossil 
strata. These are listed below, wdth comments. 

Corner Wrighiwood Avenue and North Clark Street 

Fusconaja undataJ In excavation for building. In Toleston beach. 

Corner Frederick mid North Clark Streets 

Crenodonta undulataA In excavation for building. In Toleston beacli. 

Corner Sheffield and Lincoln Avenues 
Goiiiohasis livescens^ Fleurocera sulmlare 

These possibly belong to the Toleston stage. No geological data was sup- 
plied with the specimens. 

Balmoral Avenue, BowfmmUle 

Goniobasis limeens* This record is on the Calumet beach but should 
probably be referred to the Toleston stage. 

Summit, led of Saniiary Canal 
Sphacfimnsidcaimn Valvata tricar main 

Amnicola Umosa Plamrlis deflectus 

lustrica ” parvus 

® It is greatly to be regretted that there has been no opportunity to give to the Calumet” 
Sag channel the careful study accorded the north shore channel. The writer was ablL*|to 
visit the excavations of the Calumet-Sag canal but a few times, and while the information 
secured is of value and corroberates the interpretations given to the north shore deposits, 
it is still true that much interesting information has been lost. Science is apparently not 
yet in position to take Ml advantage of the opportunities which commerce and industr>' so 
often provide, frequently at great expense. 



61 


■ : DEPOSITS OF THE XAKE CHICAGO 

^ NoTecord 'was kept of the stratum from which these shells came, but they 
are: believed' to be referable to the :Hammond stage of Lake Chicago.® 

Corner of West Monroe and Morgan Street^ 

IJnlo shells® ' 

Chicago Heights 

The tooth of a mammoth (Elepkas columbi) wd.s toxmd in the bank of Wal- 
lace Creek, at a depth of 18 or 20 feetJ This creek flows in the Valparaiso 
moraine in which it has simk its bed for twenty feet or more. The tooth was 
probably washed from a higher source. It is impossible to determine with 
just which lake stage the fossil is to be correlated; it is, however, certainly 
postglacial. ' ' 


IV. Typical Sections OP Beaches 

A. GLENWOODBEACII 

Eaas^ gravel Oak Park, Surface 625 feet A , T,; 45 feet A ,LM,^ 


Strata 

Deposit 

Depth 

1 

Brown-stained gravel, capping summit 



and slope. 

18-30 inches 

2 

i Fine gravel, fresh or stained but little 

24r48 

3 

Sand, very thin at top, but increasing 



toward side of bar 

0-36 

4 

Fine gravel, increasing like no. 3... 

0-48 

5 

Fine gravel, nearly 4 feet in thickness, 
which passes upward from near the east 
side of the excavation, assuming a near- 
ly horizontal position beneath the crest 



of the ridge 

. 40-48 inches 

6 

Sand, thickening toward the higher part 



of the ridge 

6-36 


® It is exceedingly unfortunate that systematic records and collections were not made 
when the large drainage canal was being excavated. Its entire length is in the bed of the old 
outlet, and, judging by the fragmentary records which are obtainable from tliis region, it 
undoubtedly presented quite as fully the biological histoiy^ of Lake Chicago as did the strata 
uncovered in the north shore channel. 

^ Higley and Raddin, p. XV. It is not known from what horizon these specimens were 

obtained.. 

J Collected by Mr. James H. Knapp. Identified by Dr. O. P. Hay. 

®Leverett, Pleistocene Features, p. 70. This section is on the Oak Park spit and not 
in the beach proper, which attains an elevation of 50 feet. 
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B. CALUMET BEACH, (plate XXIX) 

About 1500 jeet south of the Lake shore, North Emnslmi, Station 60. Sttrjiu f OlH/.-ii A.T. 

30feetA.L.M. 


Strata 

Deposit ■ 

; Depth 

.Remarks 

... VII 

Black sand...,. 

.9, inches 


VI 

Black sand and gravel. ' 

85 ■ 

I\fore or less slraliilcij 




ill lower part. 

■■ 

Gray sand (fine) 

15 

V’ith wood in stniui. 

I¥: 

Peat and wood 

9 

I 

....III, i 

Grave! and sand.. '. 


1 

I 

II 

Clay 

14 


I 

Boulder clay,. 

223 



Total tliickness.... 

36034 

'“30 feet. 


C. TOLESTON BEACH 

Norik of Monifose Boukvard mid east of Dover Street, Surface 6()() feel A,T,; 20 feet A. L, Jf, 

20 feet A,L,M* 


Strata 

Deposit 

Depth 

Remarks 

XII 

Fine yellow sand. 

66 inches! 


XI 

Gravel and sand 

6 


X 

Gray sand 

3H ” 


, IX' 

Gravel 

2 

Va.r!es in t:likkii,€ss. 

viir 

Gray sand 

4M ” 


VII 

Gravel 

i 


VI' 

Fine gray sand 

5 ■ 


V 

; Gravel and coarse sand 

6 ' 3^ ' 

Va,ries in tliickness. 

IV 

Gravel 

10 


III 

Gray sand 

6 


II 

; Gravel 

15 


I 

i Gray sand 

21 ^ 



■ ■ ■ Total thickness.....,.,.. .................... ....... 

1 

■ 152, ” 

“12 feet 8, inches , , 
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N mill' end' Norikwesiern^ 'n campus^ near foot of N eyes Street (Mat^ IV). 


Strata 

Deposit 

Depth 

: Remarks 

■ X 

Yellow sand and gravel 

69 inches 


IX , 

Sand and gravel, cross bedded 

18 


VIII 

Yellow sand i 

18 


' ' VII 

Very fine, compact silt 

14 

1 With shells. . ' 

VI 

Peat 3 r, with fine sand 

2 

^ With plant stems. 

, V 

Carbonaceous matter mixed with sand and 




roots........... 

-7.,.' , 


IV 

Fine yellow sand..., 

51 


III 

Vegetable matter and fine sand interstra- 




tified. 

^ 13^ " 


II 

Fine yellow sand 

18 


. I 

Water-laid clay, oxidized in upper part.... 

67 ” 



Total thickness... 

265^4 

=22 feet 1J4 inches. 


The top of the compact silt (stratum VII) varies but little in height above 
Lake Michigan west of the above section, which was made on the east face of 
the beach. Dr. 0, S. Grant, has kindly measured this elevation, which is as 
follows:' 

Section on face of beach 13.57 feet above Lake Michigan 
Twenty feet to the west 13.50 ” ” 

Thirty feet to the west 13.82 ** ” ’V 

Forty feet to the west 13.47 ’’ ” ” ” 

Forty feet to the west 13.72 ” ” 

Forty feet to the west 14.82 

Fifty feet to the west 13.97 ” 

Fifty feet to the west 14.02 ” 

It is interesting to compare this recent section of the Toleston beach with 
the previous sections of Marcy and Leverett.^ The two carbonaceous layers 
(strata VI and III of the 1912 section) are repeated, and the fine silt deposit 
contains molluscan shells. As these peaty deposits have been found in various 
parts of Evanston, and also as far west as the north shore channel, it seems 
evident that they represent low water periods when the surface was exposed 
and grass and trees grew upon it. It is to be noted that the carbonaceous 
strata of Leverett’s section are closer together than in Marcy^s or Grant^s sec- 
tions.:. 

Many 3 ^ears ago, Dr. Oliver Marcy, (now deceased) of Northwestern Uni- 
versity, collected a number of shells from stratum number 7 of his 1864 section 
(Plate IV, section I, number 4) which wereTdentified by Mr. C. T. Simpson 

Pleistoceue.Features, p. 76.; ' 
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and, referred tO' aine genera. Some years ago a number of these shells i^ere 
submitted, to the writer' and the following species were observed. 

, Gdba paiusiris * Fkysa wamnima 

” reflexa ■ Ancyius species (broken) 

caperata Ganiobasis Imscens 

FhnorUsirmMs Flmrocera etemUm 

A , search recently made by Dr. Grant failed to disclose the shells from the 
Evanston deposit, in the museum, of the Northwestern University, and it is 
probable that they were packed away by Dr. Marcy and have escaped obsen^a- 
tion. The Umos cannot, therefore, be identified. In stratum VII of Grant’s 
section the following species were noted. 

Amnicoia iusirzca ■ FlmiGfhuirimhh 

Flamrbis pamis 

' No plants have been specifically identified from the carbonaceous strata 
of the' 1912 section. In Marcy’s section, how^ever, plants and other life were 
identified as noted below. 


Strata 

Marcy No. 

Plate IV, I 

Deposit 

Species 

Stratum 

5 

6 

Gravel 

OdocoUeus virgimanus (femur) 

jj 

6 

5 

Sand 

Quercus marcyam (wood) 

)) 

9 

A . 

Humus 

Fkea emnstmi (mrood) 


The Quercus has not been rediscovered in any of the recent deposits studiefi 

V. PnEviotJs Glacutions in the Chicaoo Ama 

It is believed that at least one interglacial interval, preceded by an extensive 
glaciation, is represented in the glacial deposits of the Chicago Area, Leverett^® 
gives evidence showing the presence of a preglacial valley beneath the drift, 
which entered the great valley now occupied by Lake Michigan near Lincoln 
Park. This small valley may be traced westward for several miles, the depth 
to rock being from 115 to 125 feet. 

Old soil zones liave been observed in many wells in and about the Chicago 
region. In the northwestern part of Cook County a black soil is penetrated 
at a depth of over 100 feet. At Arlington Heights a black soil was observed 
at a depth of 70-75 feet. A well section in township 41, range 10 east, gave the 
following log: 

YeUow tiU 1045 feet 

Blue till 125 

Black soil 4 

Illinois Glacial Lobe, pp. 583-587. 
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6S, 


Sandy till................................ 50 feet 

Gravel with water*;.......,....... 2 ” 

Total thickness..... 196 


It is believed that the till sheet beneath this old soil represents the Illmoian 
glaciation and the old soil tihe Sangamon (and possibly the Peorian) interglacial 
interval. It is probable tliat lake deposits similar to those recorded in the 
preceding pages were formed during this interglacial stage, but the evidences 
of such have been obscured or obliterated by the later Wisconsin glaciation. 

VI, Summary 

The data set forth in the pages of this chapter may be summarized as 
■follows: 

1. Above the boulder clay there is usually a layer of sand, varying in thick- 
ness from the fraction of an inch to twelve inches. This varies in composition 
from fine sand to coarse sand and gravel 

2. Superimposed upon this sand layer is a bed of silty, carbonaceous, or 
peaty material, varying in thickness from one to forty inches. This is some- 
times interstratified with one or more beds of sand. This stratum contains 
numerous fresh water shells belonging to shallow water species. Oak leaves 
and spruce cones are associated with the shells. 

North of Devon Avenue, and extending as far as Wilmette, the equivalent 
of this stratum is represented by a strongly oxidized covering of the boulder 
clay, the upper ten to forty inches of the latter being filled with rootlets of the 
vegetation which grew upon the oxidized surface. This old land surface has 
been reported from many parts of Evanston. Leverett says,^^ “some of the 
sewer ditches in Hyde Park, west of Grand Boulevard, have reached peat 
deposits below sand, at a level a few feet above the lake. This deposit is 
probably the same as the one found in the north shore channel and elsewhere. 
In the Ogden ditch, near Austin Avenue, a peat deposit occurs below a Unio 
bed. Near Oak Park and Ogden avenues a silt deposit is found, below sand, 
which is oxidized. In the Calumet-Sag channel the boulder pavement may 
represent this episode. 

The geological character of these deposits, and especially their biological 
contents, leads at once to the conclusion that they represent a low water stage 
of glacial Lake Chicago, the waters of which were warm enough (cold tem- 
perate) to support a varied mollu.scan fauna. Oak and spruce grew upon the 
higher ground. The lake at this stage could not have been higher than about 
ten feet above the present datum or 590 feet above tide. 

3. The silt and peaty deposits are covered by gravel and sand from 2 to 19 
inches in thickness. This deposit varies in character from fine sand of a silty 


Pleistocene Features, p, 51. 
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consistency, to coarse gravel, approaching shingle. This stratum has been 
encountered everywhere in the Chicago basin where e-xicavations have been 
made. On the beaches and bars the sand is piled up to a depth of 17 t.) 25 
feet. The Fullerton Avenue conduit, which extends from the Chicago River 
into the lake, cuts thru the lower beach (on Clark Street) giving an excellent 
section of this formation. Of this conduit Leverett says,” “The sand has its 
greatest tbickness at about 1,700 feet from the lake, -where it reaches 25 fcet.*- 
It decreases westward to 17 feet at 2,100 feet from the lake, and to 12 feet at 
6,000 feet,” and entirely disappears before reaching the Chicago River valley. 
Toward the lake shore it also decreases, being about 18 feet in depth for 1,100 
feet west from the shore. At the waters edge the depth is about 10 feet. The 
profile continues out 1,100 feet below the lake, and there is but 3 feet of sand 
at its terminus. ” 

The deposits discussed above include the material which formed the Grace- 
land bar and the Toleston beach and are not homologous with the sand and 
gravel deposits discussed imder this section, altho they probably include tlrese 
deposits in the lower part of the strata. Altho Leverett states that the sand 
entirely disappears before reaching the Chicago River valley, the writer 
observed sand and gravel deposits in various localities for a considerable di.s- 
tance down the -valley, on the banks of the river, near the water’s edge. South 
of Lawrence Avenue, they are mostly below the surface of the river. 

4. Resting on and in the upper part of the gravel deposit is a hea-vy bed of 
Unios and other mollusks. This bed has been observed in many parts of 
Chicago, and its presence is assumed to be as universal as are similar beds 
which are found today in our large rivers. In the north shore channel, they 
have been observed from Montrose Boulevard to Devon Avenue, a distance 
of about two and one-half miles. The same deposit occurs at Austin Avenue 
and Ogden ditch, and in the Calumet-Sag channel. North of Devon Avenue 
this deposit does not occur, showing that the water was not deep enough for 
the hea-vy Unios. 

5. Above the Unio beds occur deposits of silt, sand, peat, and marl beds, 
varying from 19 to 59 inches in thickness. The lower deposit of silt or sandy- 
silt is usually devoid of life; but the upper layers are filled -with mollusks and 
fish remains representing species which live in comparatively shallow water. 
In several localities distinct marl beds occur which are solid masses of shells. 
The upper part of the silt deposits is oxidized, gi-ving indisputable e-vidence of 
a former land surface. This stratum also contains the burrows of crayfish 
and the remains of Potamogdm, Chara, and Najas, all evidences of shallow 
water. North of Devon Avenue the silt deposits above the gravel contain the 
remains of mollusks which live in very shallow water or in swales and marshes. 

Clark Street, the crest of the Toleston beach. 

West of the St. Paul tracks. 
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■ 6/ This apparent land surface is covered by 'silt or peat beds, with an 
occasional thin sand layer. MoUusks are abundant in places. These strata 
are covered with a silty layer containing the plant Pofamogeton^ indicative 
again of shallow water. The upper silt deposits are oxidized and contain 
craj^sh burrows, which are evidences of a land surface. The peat beds are 
apparently local and were possibly laid down in kettle holes in the ground 
moraine. These deposits vary from 15 to 52 inches in thickness. 

7. These deposits are everywhere capped by sandy-silt or peat deposits 
changing to loam at the surface, averaging about 20 inches in thickness. The 
lower part of the deposit contain the shells of shallow water mollusks. In the 
Calumet-Sag channel the upper peat deposit is in places over 11 feet in thick- 
ness. ' 

Standing out clearly in the foregoing summary are the following significant 
facts: 

1. A low water stage early in the lake’s history. 

2. A period of strong gravel formation indicating a rising water body. 

3. Two land and low water stages separated by water bodies of varying 
depth. 

This interpretation, based on the north shore channel deposits, is expressed 
in Plate XXX. 

The data set forth in the preceding pages are considered in chronological 
order, the biological significance being given first place, in the chapter that 
follows. 



CHAPTER III 


THE LIFE OF GLACIAL LAKE CHICAGO AND ITS SUCCESSORS 

I. Genekal Statement 

In subsequent chapters the Ice Age is discussed and its different stages, 
both glacial and interglacial, are considered. In the present chapter only the 
life of Lake Chicago, and its immediate successors, is discussed, the inter- 
glacial stages, as well as the postglacial territorv' l3dng beyond Chicago, Mng 
reserved for succeeding chapters. The discussion is taken up clironologically 
in order that the evolution and migration of the biota may be clearly shown. 
Comparisons are made /with recent lake areas in New York State, as they 
plainly illustrate a part of the history of the formation of old Wilmette Bay. 

II. Waning of the Wisconsin Ice Sheet and For.ua tion 
OF Ponded Waters 

As the ice receded in the Mississippi Valley, seA'eral bodies of water were 
formed at the ends of three lobes known respectively as the Erie lobe, the 
Michigan lobe, and the Superior lobe. These lakes were bounded on one side 
by the ice and on the other sides by high portions of tlie land surface, usually 
moraines. These bodies of water, known as lakes Maumee, Chicago, and 
Duluth, drained into the Mississippi river via the Wabash, Desplaines, and 
St. Croix rivers. There is believed to have been, also, a lake (Lake Jean 
Nicolet) southwest of Green Bay which drained thru the Wisconsin River. 
By these water routes the biota advanced northward and reoccupied the 
glaciated territory (Plate XXXI). Of these water bodies only one, 
Lake Chicago, is considered in detail in this chapter. 

III. Giaciae Lake Chicago 

The body of water formed at the extremity of the Michigan lobe has been 
given the name of Lake Chicago by Mr. Leverett.^ This lake stood at various 
levels which are marked by more or less well-developed beaches. These 
beaches indicate well defined stages, several of which embraced the entire Great 
Lakes system.^ 

^ Pleistocene Features, pp. <S4-6$, 1897. 

~ The physical liistory of the forma tion of the Great Lakes has been well described by 
Alden, Leverett, Goldthwait, and Taylor (see Bibliography). 
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, : ;. A. THE GLENWOOD. SXAGE^ (PLATE XXXIl), : ; : : 

The initial stage of Lake Chicago fs known as the Gleiiwood. As the ice 
melted back of the Valparaiso moraine, a crescent-shaped body of water came 
into existence, which stood at a height of 60 feet above the present level of the 
lake for a period, but soon fell to 55 feet, after cutting thru the lowest notch 
in the Chicago outlet below Lemont. At this stage the southern portion of 
the lake extended from Wimietka west and south to Norwood Park, Oak 
Park, LaGrange and Palos Park, southeast to Glenwood, Illinois and Dyer, 
Indiana, continuing easterly and northeasteMy thru northern Indiana and 
southwestern Michigan. M t. Forest and Blue Island were conspicuous islands, 
and tiie Desplaines River and the Sag formed two wide outlets, thru which 
the gathering waters probably rushed with great velocity, finding an outlet in 
the Illmois and Mississippi rivers. Three bays of considerable size were 
formed: Skokie Bay and Chicago Bay (the latter being apparently almost as 
large as Skokie Bay) on the north and Desplaines Bay on the west. Well- 
marked sand spits developed across the mouth of Skokie Bay and of Desplaines 
Bay, known respectively as the Skokie spit and the Oak Park spit. Small bays 
existed on the southern shore of the lake, as at Dyer, Indiana. The large 
bays were doubtless swampy at their heads and along their shores. 

Life 

There is no evidence of aquatic life during the Glenwood stage; this is as 
would be expected in the icy waters melting from the glacier. The mastodon 
and mammoth probably wandered along the beach. The remains of these 
animals have been found in Haas^ gravel pit in Oak Park,^ and near Evanston, 
Glencoe, Naperville, and Wheaton." The oyster shells and other mollusks men- 
tioned by Leverett® were probably introduced by early natives in graves. The 
writer has examined this and other gravel pits on the Glenwood beach and no 
evidences of life have been found. 

B. THE BO WMAmULLE LOW WATER STAGE^ 

The Glenwood high water stage was followed by a period of low water wdien 
the level of the lake fell to about 10 feet above the present level. Conclusive 

® The maps of Lake Chicago have been compiled from the works of Leverett, Alden, and 
Golddiwait, with a few additions by the author. 

^ Leverett, Pleistocene Features, p. 71. 

® Anderson, A Preliminary List of Fossil Mastodon and Mammoth Remains in Illinois 
and Iowa, pp., 9-10. ^ 

, ®' Pleistocene' Features, p.' 70. ; ' 

" As this stage seems equal in value to the Glenwood, the Calumet, or the Toleston stage 
it is given a distinct name. As its development is most pronounced near the old village of 
Bowmanville, tiiis name is suggested for the stage. 
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'data are supplied by a bed of wry .fine silt and pea^ 10 to 18 indies In thickness, 
whicb.overlies tbe.tMn bed of Glenwood sand or lies directly upon the boulder 
"day. , TMs low water stage is affimed by Leverettj® Alden^^ and Andrews/® 
but is questioned by Goldthwait/^ who refers the peat deposit un deriving the 
Calumet,,, beach to the. Toleston stage, Leverett lias recently cjiiestiorierl the 
.,age of the deposits found below sand and gravel at Bowmanville, and believes 
that: further evidence, of- the supposed low water stage should be found in the 
valleys draining into Lake Chicago, .suggesting that the remains of the Calumet 
beach .should' be found across these valleys which should have cut thru these 
valley floors to the level of ,the low water stage,. It is probable, however, that 
'in the vicinity of Chicago, at least on the,]Srortii Shore, the destruction of the 
shore by Lake Michigan in recent times has destroyed much of this evidence, 
The'Iake waters may also have cut the outlet down to the Calumet level before 
the low water, stage. The suggestion is of value in this comiection and should 
be followed when opportunity permits. Alden^®® later questions the low water 
stage between the Glenwood and Calumet stages, accepting the conclusion of 
Goldthwait that “the peat is merely a lacustrine deposit formed in quiet water 
behind a barrier during the Calumet stage and buried by sliorem’ard advance 
of the bar.’^ The presence of this extensive and wide-spread silt deposit, 
with its abundance of shallow water life, is, however, strong evidence of the 
truth of Dr. Andrews* early contention of a post-Glenwood low water stage. 
This deposit extends as far north as Devon Avenue, to die 590 foot contour. 

The, humus soil mentioned by Andrews, Leverett, and Alden, possibly repre- 
sents a land surface correlative with the post-Glenwood stage, altho it might 
represent a marsh formation deposited in shallow w^ter behind a bar to the 
eastward, the evidence of which, however, has been lost by the destruction of 
the shore in later years. From Devon Avenue to the lake, along the line of 
the north shore channel, there is a deposit of water-laid clay, of varying thick- 
ness, which underlies Calumet gravel and sand, and which contains a mass of 
roots and rootlets, giving (apparently) conclusive evidence of a post-Glenwood 
land surface (see figure 1), 

If we assume that the depth of water did not exceed ten feet, the outline 
of the submerged area would appear about as shown in plate XXXIII. Mt 
Forest and adjacent territory would have been a large island, ■with Lane's 
Island to the south and Stony Island to the east. The outlet formed two 
broad,' shallow rivers. The area covered by water extended from about Wil- 

* Pleistocene Features, p. 71 ; III. Glacial Lobe, p. 440. 

® Geog, of Chicago, pp. 32, 40, Chicago Folio, p. 9. 

« Trans. Chi. Acad. Sci., II, p. 15. 

Professional Paper 106, U. S. G. S., pp .332-333. 

, Records of Extinct Lakes, p. 61. ' 

U. S. Geol. Surv., Mon. LIII, pp. 356, 357. 
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mette on the north to a point between the Little Calumet and the Grand Calu- 
met. rivers on the south. It. extended' on the east into, southwestern Michigan.. 
A small bay must have developed 'from Foster to 'Devon avenues, which was' 
protected from the rough waters of the lake by a long bar., . ^ A suggested outline. 
of Wilmette Bay is shown in plate XXXIV. ■ 



Figure 1. Diagram illustrating position of shallow water and land deposits beneath 
sand and gravel of Calumet beach. Section of beach ridge south of Gross Point. Figures 
to left of column indicate thickness of strata (inches). Figures to right of column indicate 
depth of water (feet) of Lake Chicago at time deposit was made. 

a. Life of Wilmette Bay 

The life of this stage is characteristic of ponds and lakes, where the ivater 
varies from two to ten feet in depth. The life also indicates comparatively 
quiet waters, free from violent wave action. It is possible that bars, reefs, 
and spits were formed to the eastward and later destroyed by the rising of the 
water. The species of plants and mollusks contained in this deposit are tabu- 
lated below: 

Plants 

Quef ms species Picea canadensis 

Populus balsamijera Larix laricina 

Abies halsamifera . ' Carexsp, 

Thuja occidenialis 

' ■ Animals . 

Anodonla grandis Amnkola emarginata 

” grandis footiana ” limosa 

Proptera alata lustrka 
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Lamfsilu Mikola 
SpkaerMimstdcaimn 
, soMiuhim 
sfnatinum 
” fiammi 
, ' stmmmmn 

' ■ stamineum wisconsinemis 

” aciminaium 
Pisidium affine 


’’ compresmim 
” idakomse 
vanabik 

Yalvaiaifkarmata ' ' 
Goniobasis livescens 


■Campekma integrum 
■■ ■■ integrum obesum 
Pkysa warren ian a 
■ gyrim 
Amylm fnscus 
Amyhis pardldm 
Segmentina armigera 
Fimtorbis i riwlvis 

cam pan id a ins 
” anirmus 
** dejleckis ■ 
exacmms 
parms 
GaBa reflexa 
palusiris 

Lymmea stagmlis appressa 


The .majority of the species are represented by a innltit'iide of indiviciuals 
showing that life was abundant during this period. Ail of the species are nortli 
temperate and boreal in distribution; many, indeed, extend as far iiortii as the 
60th and 70th degrees of north latitude. It is not remarkable, therefore, that 
this life should have foIlow’’ed so closely the retreating ice. llie oak, s{)ruce 
and other conifers are also .indicative of a cold-temperate climate; the spruce 
does not now live within about one hundred miles of Chicago, and the other 
trees are of northern distribution. The late Prof. Penhailow^- cornparecl the 
spruce found at Evanston to Fkea siickmsis, a species of the west coast of 
America. The spruce found in the north shore channel has been identified as 
Picea canadensis, which is abundant in southern Michigan and Wisconsin, 
and extends northward to Alaska and Hudson Bay. 

The number of specimens of the cones and the wood of the spruce, and the 
wood and leaves of the oak, and other trees point to the abundance of these 
species during this period. Of the spruces Prof. Davis said: ''‘These conifer 
remains occur in such abundance in the sandy material that it would seem 
highly probable that the trees from which both the leaves and cones came, must 
have been abundant in the immediate vicinity of the lake during the time when 
the deposits were being formed. It does not seem likely that so much material 
of this sort, unmixed with other plant remains could have been washed down 
the shore of the lake from the north, for any distance, and at the present time, 
Picea canadensis is found only a considerable distance to the north of your 
locality.’^ 

As the strata containing these evidences of life do not extend far beyond 
Devon Avenue, or a mile and a half north of Foster Avenue, it is apparent that 
the level of the lake could not have been much over ten feet higher tlian the 
present level. The ground moraine in this area is notably undulating, forming 

^'^Trans. Boy. Soc. Canada, IX, pp. 29-32, 1891. 
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“kettle-holes” of considerable size. Several of the elevations of the ground 
moraine are of such height, from nine to fifteen feet, that they may have formed 
little islands in the shallow lake (see plate XXXIV). A notable example 
near Lincoln Avenue, where the boulder clay of the ground moraine is e:3jposed 
on the surface for nearly half a mile. If the level of the lake was as low as the 
present level, as has been suggested by Leverett, these depressions might have 
contained ponds or pools, similar to many which may now be found in the Sko- 
kie marsh area. The presence of such mollusks as Anodonta, Lymnaea^ Amni- 
mla, and Campeloma rather disprove this theory, however, as these species live 
in lakes or ponds usually having connection with a lake or river of some size. 
The species of mollusks contained in these lower deposits, together with the 
stratigraphicai character of the deposits, both lacustrine and terrestrial, point 
to the conclusion that they were formed in shallow water, not exceeding ten 
feet in depth, which was protected from the violence of the waves on the east 
by a low sand bar, subsequently removed by the rising of the water preceding 
the Calumet stage. 

b. Other Deposits Belonging to this Stage 

A marl deposit was observed near the Ogden ditch, on Austin Avenue, 
which probably may be correlated with the deposits previously mentioned. 
It underlies five feet of peat and silt (the latter with naiads) and contains the 
following species of mollusks: 

* Pisidium tenuissimum * Valvata tricarinata unicarinata 

” medianum Physa warreniana . 

Musctdium truncatum * ” walker i 

” secure Planorbis anlrosus 

Amnicola limosa ” campanulatus 

” lustrica ” parvus 

* Galba obrussa decampi 

It will be noted that six species and one race are found in this deposit which 
are absent from the tw^o deposits previously discussed. These are indicated 
by an asterisk in the list. 

The richness of the molluscan fauna of the Bowmanvilie low water stage is 
indicated in the following table (species and races treated alike) : 


Anodonta 

2 

Goniobasis 

1 

Pfoptera 

1 

Campeloma 

2 

Lampsilis 

1 

Physa 

3 

Sphairium 

1 

Ancylus 

2 

MuscuUum 

2 

Segmentina 

! 

Pisidium 

6 

planorbis 

6 

Amnicola 

:$ 

Galba 

Z 

Valvata 

2 ' 

Lymnaca 

'i: 


Total species 


43 
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c. Cause of LffW Wakr Stage 

:,.Jiist wMat may, liave caused the level of' the v'ater of Lake Chicago to fall 
is not definitely known. The uncovering of a lower outlet to the northeast 
is suggested by Leverett^^ and Alden.^^ The readvaiicc of the ice inenlifiiiefl 
by Alden^ and Goldthwait^® .may have succeeded this low water stage. The re/i 
claysj which are buried under Calumet beach deposits, appear to been 
left in a retiring water faody.^^ GoMth%mit^® has suggested that the peat 
deposits mentioned by Andrews, Leverett, and Akkn, might be lacustrine 
deposit, formed in quiet water behind th.e barrier during the Calumet stage, 
and' buried by shorew^ard "Advance of the reel This seems scarcely possible, 
in view of, the data at hand, as these deposits are widespread and have been 
found in most places where excavations have been made, and, as recorded by 
Andrews, underlie both the Calumet and Toleston beaches, 

Leverett says^® ^^^The peat not only underlies the. bar under discussion (the 
Rose Hill bar), but extends eastward across the interval betw^een it and the 
third beach.** There seems no escape from the conclusion that the lake stood 
at a lower stage than the level of the second beach before that beach and the bar 
under discussion were formed'^ (See figure 1). Leverett^s statement is sub- 
stantiated by the character of the deposits found in the north shore channel, 
and the post-GIenwood low water stage must, therefore, be admitted as having 
existed. 

Leverettk and Alden’s suggestion of an outlet to the northeast is not 
tenable. Until the coalescence of the waters of the Michigan basin with those 
of the Superior and Huron basins to form Lake iUgonquin, the history of 
Lake Chicago (as far as known) was quite distinct from that of the northern 
and eastern basins. The Algonquin stage occurred long after the low water 
stage under discussion. The cause of the variation in level of Lake Chicago 
must, therefore, be looked for in the fluctuation of the glacial lobe in tlie 
Michigan basin. It is known that the ice margin retreated and advanced 
several times in the Huron-Erie-Ontario basins, these fluctuations opening 
new outlets and affecting the level of the water in these basins. Corresponding 
changes occurred in the Michigan basin, and it is probable that to these we 
must ascribe the early changes of level of Lake Chicago, The ice of the 
Michigan lobe left two moraines which indicate as many advances of the ice 

Pleistocene Features, p. 71. 

CMcago Folio, p. 9; Belavan Lobe, p. 70. 

Mawaukee Special Folio; Science, XXK, p. 557, 1909. 

Abandoned Shore Lines, pp. 2, 40, 

Alden and Leverett. 

Records of Extinct Lakes, p. 61. 

Pleistocene Features, p. 74. 
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front; one at Milwaukee (correlative with the Port Hinon-Whitehail morain^^ 
and one at Two Rivers, Wisconsin (beheved to represent the Manistee moraine). 

■During one of these retreats The ice may have opened an ■ on tie tmorth^^o 
the Green Bay Valley which caused a lowering of the lake level Writing of 
the changes in the Michigan basin, Taylor says, Bordering The west shore 
of Lake Michigan and extending into the Green Bay— Lake Winnebago trough 
and The Fox and Wolf River valleys is an extensive deposit of red clay, partly 
laminated, partly pebbly and massive, which was described by Chamberlin 
in his Geology of Eastern Wisconsin. Later study of tliis deposit by Alden, 
under the direction of Chamberlin, shows that the larger part of this deposit, 
the massive pebbly clay, is to be interpreted as glacial till which was laid down 
during a readvance of the glacier in the Lake Michigan basin as far south as 
Milwaukee and of the Green Bay lobe in the Green Bay-Lake Winnebago 
trough to a point south of Fond du Lac, Wis. The ice also crowded west- 
ward in the Fox and WoK River valleys. The red silt composing the laminated 
clay and the matrix of the massive pebbly clay is thought to have come from 
the Lake Superior region, being brought into the Green Bay and Lake Michigan 
basins by the opening of a southward outlet southeast of Marquette. The 
first opening of this outlet must have been at or near the climax of the stadial 
retreat immediately before the readvance to the first red till moraine. The 
phenomena indicate a readvance over a relatively wide inter\’'al, and it seems 
certain that if a lower outlet had been opened by the retreat, it was closed 
again by the readvance and the level of the glacial waters in the western half 
of the Lake Superior basin were raised again to the level of some earlier, higher 
outlet. Perhaps This accounts for the faintness of some of the beaches im- 
mediately above the Algonquin beach in the Lake Superior basin; they may 
have been submerged and obliterated after they were made. ” These fluctua- 
tions may have affected the level of Lake Chicago. Professor Upham^^ be- 
lieves that Lake Chicago flowed Thru a glacial lake which he calls Lake Jean 
Nicolet (via the Wisconsin River to the Mississippi River) during this low 
water stage, and that the Green Bay region has been uplifted since that time. 
This opinion seems untenable because the divide at Portage is too high (797 
feet above sea level) for an overflow at the Bowmanville stage (590 feet). 

Just what relation the Bo^vmanville stage may bear to glacial Lake Wa}me 
of the Huron-Erie-Ontario basins can only be surmised. This lake followed 
Lake Whittlesey, the waters falling 80 or 85 feet. This drop in level was due 
to further retreat of the ice, 'which uncovered' an opening along IheTce^f^ 
near Syracuse, into the Mohawk. Valley. Taylor says,"^^^ When 'the fluron-Erie; 

Simth. Report, 1912, p. 313,,.: - 

2^ Amer. GeoL, XXXII, pp. 105-115; 330-331, 1903. 

^ Smith. Rep., 1912, p, 313; also 305-306. 
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waters ...were. dischargiBg eastward past Syracuse^ the volume of clisciiarge at 
Chicago /was /largely diminished and the lake- stood slighth” lower/' 

Goldthwait*^ has recorded a, forest bed (containing peat» sticks. Jogs, and 
tree trunks, some of the latter still standing) at Two Creeks, Jlaiiitfjwoc 
Gonnty, WiscoBsk which is covered by 12 feet of stony reri till lliis is 
evidently a part of a moraine^ laid down during a readvance of the ice. The 
correlation of this forest bed, in time, with the Bowraanville deposits 
probable (See Chapter IV under Wisconsin for a discussion of this deposit). 
The old. forest bed and the red clay are widely distributed in the Green Bay 
Valley, showing that this period vras widespread, and the episode must ha\*e 
been of a. duration .sufficient for the 'growth of an extensive forest. 

Recent stud,ies in southeastern Wisconsin carried on by Alden-^ suggest that 
the Bowmanville.low^, water stage mig.ht ha.ve occurred during the Glen, wood 
stage. , The red till of the WMteiiail-Port Huron moraine, near ilihvaiikee, 
covers-the sands and gravels of the-GIenw^ood beach (see Alden's ligiire 18, page 
311) showing that this moraine covered the high beach north of J^Iilwaukee. 
Soutl,! of Milwaukee this beach is continuous and vigorous but north of this 
place there was an early Glenwood -stage, then a stage of gIaciat,ioii folio weci by 
a later Glenwood stage ” (p. 311). It would not be impossible for the Bowman- 
ville low water stage to have occurred between , these two Glenwood stages 
especial'.y if an outlet was uncovered somewiiere to the north wiiich has been 
elevated since by differential uplift. The life of the Bownianvillc stage is 
such as would be likely to be ..found in the cold waters of a lake i,ii wffiicli a 
glacier was several hundred miles away. The low water stage might, there- 
fore, have been inter-GIenwood instead of post-Glen wood and pre-Calumel, 
In this case there would be good evidence for a sudden drop from the Glenwood 
level to the Calumet level of the lake. 

Whatever ma}^ have been the cause of the low neater stage, its existence 
seems beyond question and its place betw'een the Gien'wood and Calumet 
beaches is attested by excavations in many places. It is also possible that 
before the low water period the Chicago outlet had been cut doTO siiiliciently 
to lower the level of the lake to 40 feet above the present level, as tlie sub- 
sequent stage did not rise above the Calumet beach which is at this height. 
As the level of the lake during the low water stage was about ten feet alx)ve 
datum, the Chicago outlet could not be used and the outlet river formed a long 
narrow bay. If any deposits were made at this time they "were subsequently 
removed by the W’^ater cutting down the outlet. No deposits have been 
observed in the outlet channels which can be referred to this stage with con- 
fidence. The rising of the water 'which inaugurated the Calumet period again 

^Abandoned Shore Lines of Wisconsin, p. 61; Lawson, Bull. Wis. Nat Hist. Soc., II, 
p. 1 70 ; Alden , The Delavan Lobe. 

Professional Paper 106, U. S. G, S., pp.,134, 311, 327, 191S* 



77 


^ 

flooded the' ^ bare by the lowering of the lakCy causing; the extinction 
■of the biota in the lake basin, bur 3 dng it under a heavy deposit of sand and 
gravel " ■" 

G. rHE CALUMET STAGE 

Following the period of low water, the lake again rose until it stood 35 
to 40 feet above its present level (it may have risen to the Glenwood level and 
then fallen to the Calumet level). The Calumet beaches are usually strongly 
marked, showing that the lake must have remained at this height (35 feet) 
for a considerable period. This uniform level was probably made possible by 
a of bed rock near Lockport, which offered such resistance that a con- 
siderable time was needed to cut thru this material^^ Goidthwait-^ attributes 
the bold character of the Calumet beach to a sudden drop from the 55 foot 
level, caused by cutting thru the valley train in tiie Desplaines^^ Valley, but 
it was more likely formed (viewed in the light of the post-GIenwood low water 
stage) by the rising of the water level which cut cliffs and built up terraces. 
The sand overlying the post-Gienwood silt and peat beds was evidently largely 
deposited during the rising of the lake, as it is so widely distributed over the 
lake plain; it varies in thickness from 2 to 19 inches, and in character from fine 
sand to coarse gravel. 

At this time the shore of Lake Chicago (Plate XXXV) extended from west 
of Wilmette south to Jefferson Park, Austin, Riverside and Lyons, and thence 
down the Desplaines Valley, below the line of the Glenwood beach. On the 
south side the beach follows pretty closely the Glenwood line east to a point 
just south of Palos Springs, thence southeast to near Thornton, from which 
point it runs east and northeast into northwestern Indiana and southwestern 
Michigan. Mt. Forest island and Blue Island were joined at this stage, form- 
ing a rather long, narrow piece of land, bent in the form of a bovr. Washington 
Heights marks its eastern limit and Summit its northern limit, A hook and 
small bar were formed southeast of the former village. Extending from the 
nortliern point of this island, in a northwesterly direction, was a large bar which 
terminated in a strong hook (composed of three overlapping branches) bent 
to the south. This bar evidently partly enclosed a small bay^* or lagoon, with 
marshy borders, which was of considerable extent and varied in depth from a 
few inches to ten feet. The crest of Lane-s Island was just above the water, 
which rushed thru the Sag outlet in a stream from one to over two miles in 
.'width.: 

^ See Goldthwait, Records of Extinct Lakes, p. 61, for an explanation of this sloping 
process, 

ciLy-p. 60. 

Goldthwait, The Desplaines Valley, pp. 54, 55, 

For convenience this may be called Summit Bay. 
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. the north ..the lake . developed a large, distinct embayiiient (Plate 

.XXXVI).; From the shore line north of Wilmette (now cut a-vYay to the 
extent of a mile or more) a hook was formed by the soutlnvard drift. At about 
.'the same time an off-shore barrier of sand was formed which extended in a 
..north and. south line from Bowmanville to Evanston. It seems evident that 
this bar. (the Rose. Hill bar) was largely bm.It under water during the CaJiiiiiet 
stage, as only the crest is above the 35 foot contour. The proiioiincerJ bar 
and peninsula extending from Evanston-southward was built up during llie 
interval between the Calumet and Toleston stages on this off-sliore I)arrier. 
Durmg the Calumet stage there were evidently sex^era! breaks in th,e bar, whkh 
formed shallow water connections between the bay and the larger lake. 

The west side of the barrier deY^eloped several pronounced iiooks wliicli 
indicate' that wax^e and current action, were strong. Besides several minor 
hooks and ridges, one large hook extended from Rogers Park into the lake in 
a northwesterly direction, for the-- distance of a mile. The dominant wind was 
evidently from the south or soutliwest, which caused the fonnatioii of this 
strong hook, as well as the bow-shaped curve of the termination of the barrier 
west of Bowmanville. As the town of Wilmette lies on the floor of this ancient 
embayment, it has been named Wilmette Bay.^® 

a. Life 

It is probably true that the rising of the waters initiating the Ca.l.ii..m.et stage 
exterminated much of the biota occupying the lake during the Bowmanville 
stage, covering .it with a layer of sand and gravel. That there was no life in 
the waters during the Calumet stage does not follow, however, and it is highly 
probable that the varied naiad fauna which took possession of Wilmette Bay 
invaded Lake Chicago sometime during the lowering of the lake from the Calu- 
met (35 foot) to the Toleston (20 foot) level In the bed of the Calumet- 
Sag channel the Unios lie directly upon the boulder pavement which forms the 
covering of the till, and these are covered by gravels which were laid down dur- 
ing the Toleston stage, mostly in the later part of this stage. These are con- 
sidered in the discussion of the Toleston stage. 

Leverett®^ and Goldthwait®^ have both stated that no evidences of life 
have been found in the Calumet beach. Those who have studied the recent 
beaches of the Great Lakes know that life is frequently absent from long 
stretches of beach, and when present at one time may be at another totaUy 
obliterated by the poundiug of the waves and the moving of the sand. As a 
rule, fresh water beaches are poor preservers of the remains of life while quiet 
lagoons and bays are the best preservers, even the delicate wings of insects 

Goldthwait, Records of Extinct Lakes, p. 62, 

Pleistocene Features, p. 73. 

Records of ExtiactLakes, p. 63, 
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and the leaves of- frail' water plants being perfectly preserved. - Even in .the^ 
Toleston beach fossils are ^ uncommon, . tho " they are abundant ' in the -silts ^ 
formed in protected' localities during this 'stage. 

6. Supposed Evidences of Marine Life 

Aldetf^ has reported the finding of certain marine mollusks and corals in 
the Calumet, beach/ near Chicago Lawn.- - These have been .personally 
examined, as has also much additional material from other localities. Later 
investigation haS' shown- this material. to have been artificially . introduced by- 
the American Indians, and the localities at Chicago Lawn and Palos Springs 
may be safely cataloged as old camp sites. At Palos Springs, Mr. A. Scharf, 
an enthusiastic archaeologist, discovered a deposit of marine shells’^^ mixed 
with flint chips. These were in the Glenwood beach, and, therefore, if the 
arguments advanced for the presence of marine conditions during the Calumet 
stage are used, the presence of these marine shells would lead to the hypothesis 
of a Glenwood sea separated by a low water stage of fresh water! Similar 
material has been found in other localities and the fact of their recent inclusion 
in these deposits thru man^s agency caimot be questioned. 

The presence of certain marine crustaceans in the Great Lakes®^ has sug- 
gested the possible occupancy of the lake basins by marine waters. These 
organisms, however, easily accustom themselves to fresh water and it is quite 
probable, if not certain, that they entered the lakes by way of the North Bay 
outlet, via the Ottawa river, during the Champlain submergence. The low 
temperature of the glacial waters would enable these creatures to become 
gradually accustomed to fresh water.®^ 


D. THE TOLESTON STAGE 

After a period, the duration of which is not known, the lake fell fifteen 
feet and built up a third set of shore lines from 20 to 25 feet above the present 

32 Geography of Chicago pp. 43-46; also Chicago Folio, See this volume page 14 for a 
discussion of this subject. 

33 Found 300 feet west of the post oflSice. 

3^ In Lake Superior In Lake Michigan * 

Mysis relicta Mysisrelicta 

Pontoporeia hoyi Pontoporeia hoyi 

In Lake Ona trio filscornis 

Pontoporeia affinis Triglopsis tkompsoni 

stimpsoni 

33 Smith, S. I , The Crustacea of the Fresh Waters of the United States. Rep. U. S. 
,Eish:Com.,' 1872-3, pp. 642-645,1^^^^^ 

Nicholson, A. Bull. Geol. Soc. Amer., X, p. 170. 

Stimpson, W. On the Deep-water Fauna of Lake Michigan, Amer. Nat, W, pp. 403- 

405,18'70:'.' ' 
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lakelevel; . The cause.of this lowering of level was probal>Iy the cutting down 
of the outlet near ' Lockpor^^ 

At, this stage., (Plate XXXVII) the shore lines extended from Wilmette 
southward and southeastward to a point north of Garfield Park, themre south* 
.westward past ,Hawthorne, joining the Calumet shore line helow L\oris. On 
the' south -side of tlie„lake the shore line ,ran parallel uith the Calumet fieadi 
as far as Palos Springs; from here, it extended eastward to Dalton ami then 
formed a long, crescentic beach a mile' or two north of the Little Calumet 
River, and joined the present slio-re line east of Hillers, Indiana. 

Mt Forestlsland was greatly increased in area liy the lowering of the whaler, 
extending from Summit eastward to within a mile of Englewood, thence sc)iilh*- 
east to. Auburn Park and Pullman,, and south to a point a mile or so northwest 
of .Dalton. The .island w’-as increased in size on its southern border, Lane's 
Island became a long and narrow piece of land, and the Sag outlet was reduced 
■to a narrow stream from half a mile to a .mile in width. Stony Island appeared 
above the water at this stage. 

The Rose Hill bar (Plate XXXVHI) -was largely built up at this stage to 
form a wide peninsula extending from Wilmette to Bowmanvilie, and an off- 
shore barrier developed, extending from Rose Hill cemetery in a southeaster!}^ 
direction .to North Avenue, at the southern end of Lincoln Park. The enclosed 
bay was over ten .miles .in .length and from one and a half to three miles in 
width. The Rose Hill bar was probably .largely built up during the interval 
between the 35 and 20 foot stage, and previous to the formation of the Grace- 
land barrier. This is made .evident by tlie very strong character id the hook 
extending from' the Rose Hill cemetery thru Bowmianville to the Chicago 
River. When the water reached the 20 foot level, or perhaps before this lime, 
the Graceland bar was formed, as well as a secondary bar or beach extending 
from Evanston to Devon Avenue, and thence southward, joining the Grace- 
land bar. Between this bar and the . Rose Hill bar there was a long, very 
narrow lagoon, which later became a pond. Another pond developed to the 
north, extending from Church Street northward. The bed of the first long 
pond can easily be seen west of Clark Street, between this ridge and the Iiigher 
Rose Hill bar, now known as Ridge Avenue. North of Rogers Park this lake 
bed is now cultivated by truck gardeners. The contours on the map of the 
Sanitary District suggest many irregular hooks which usually develop in such 
situations, where wind and current action are at work in comparatively shallow 
water. 

a. Comparison with modern embaymenis 

Wilmette Bay extended from 'Foster Avenue north to within a short dis- 
tance south of Central Avenue, Evanston, At this stage it was shallow^, the 
depth ranging from 20 feet at Foster Avenue to 2 feet at the head of the bay 
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south of Gentral Avenue. North of Devon Avenue the, depth did not exceed 
7 feet. It is conceivable that the points and spits of the shores developed 
hooks of greater or less size, which fluctuated with the violence of the waves. 
This ancient bay may be Go,nipared with Braddock’s Eay, New York, which is 
a small body of water on the south shore of Lake Ontario, near Rochester. 
Braddock^s Bay has a length of over a mile and a width of half to three quarters 
of a mile. Its depth does not exceed 9 feet, and in most places it is less than 
5 feet in depth (Plate XXXIX). ■ . 

A large portion of the basin in which Braddock’s bay lies (especially the 
southern portion) is a vast marsh in which the water is from 6 to 18 inches in 
depth, and which is covered with such plants z^ Typha latifolia, Sparganium 
eurycarpimtj Sagittaria latifolia^ Pontederia cordata, ZTid Decodon verticillatus. 
The wnter is more or less filed with such aquatic plants as Chara, Lemna, 
Fotamogeiofty Scirpus, Nymphma advena 'm.d Castalia odofata. Several years 
ago careful measurements were made the length and width of the bay which 
indicate that the embayment is gradually filling up. Sand is rapidly being 
driven in by the waves, the two long sandy points at either end of the shore 
attesting the violence of this agency (Plates XL, XLI). The hooks are gradual- 
ly extending and will eventually enclose all but a very small portion of the bay. 
The fauna is large and varied including sand-loving and swamp-loving animals. 

b. MoUusk Fauna of Braddock^s Bay 

Ellipiw complanatus Ajnnicola emargimta 

Anodonta marginata limosa 

” grandis ” lustrica 

” grandis bemdictemis Physagyrina 

Lampsilisnasuta ” ancillaria 

” radiata Ancylus parallelus 

” luteola Segmentina armigera 

” luteola rosacea Planorhis parvus 

Sphaeritim sulcatum hirsutus 

” fabale ” antrosus 

Cmnpeloma decis’iim ” campanulatus 

” integrum friwlvis 

Valvata oMusa (in^ Galba humilis modicella 

” tricarinata ” obrussa 

” bicarinata perdepressa ^ ” pakistris 

Somatogyrussubglobosus catascopimn 

Bythinia tentaculata Pseudosmcinea columella 

Lymnaea stagnalis appressa % 

It is of interest to compare this fauna with that of the ancient Wilmette 
Bay, which was doubtless physiographically similar, the difference being in 
the preponderance of the naiades in the latter deposit. During a late stage of 
Lake Iroquois, Braddock^s Bay was a much larger body of water, comparable 
in both extent and depth with Wilmette Bay. 
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c.Lifeof iheTolestonSki^^^^ , 

. i. ■ Wilmette 

Daring tiie Toleston stage (or possibly the latter part of llie (?aliimct stage) 
a rich,, naiad fauna took possession of the deeper portion of ibe bay* Tliese 
are, of the, heavy Mississippi River t}T>e of mussels; these animals usually li\'e 
in water from, 5 to 20 feet in depths which fact accounts for their absence iii 
the strata nortli of Devon Avenue, where the water was comparalively shallorv. 
As this fauna lies directly upon the Calumet gravels, it is apparent that they 
appeared early in. this stage. These mollusks were probably brot up by way 
of the Desplaines outlet , (in the glocMdium. stage) thru the agency' of fish. 
That -the fauna w^as.a .rich one is attested not only by the number of species 
represented, but notably by. the large number of individuals, the beds in many 
places being as thick as tliose now found in the MisBiss*p[)i River in. certain 
favorable spots. 

The molluscan fauna of this stage is listed below: 


Fiisconaja undata Sphaerkm fhmihQiifum 


Cremdonta undnlaia 

>> 

Side ilium 

perumam 

n 

Jiavum 

Quadrula piistulosa 

n 

siriaiinum 

iackrymosa 

Pisidium com prmum 

Roiundaria iubemdata 

n 

scuii'Uatum 

Pleurobema coccinmm maptcdmustris 

n 

inrginifum 

Edliptio crassidens 

f> 

mriuMIe 

” gibhosm 

» 

affine 

Lasmigona costata 

jj 

waikeri 

Ohliquaria reflexa 


poUiuni 

Amygdalonajas elegans 

fi 

spkfiiiddum 

Pfoptera alaia 


paupercidum 

Eurynia dUpsiformis 

Campdomu iniegrum 

” recta 

. n 

siiimlidtm 


Lampsilis luteola Gmiiohasis Umsems 

” veniricosa ■ AmnkolaUmma 

, , . ktsoni 


35 species are represented of which 30 are bivalves. Three of the species 
are especially notable. Unio (JElliptio) crassidens does not now live in this 
region, its nearest records being Utica, La Salle County, 80 miles southwest 
and Carroll County, 125 miles west of Chicago. That this species attained a 
more northern range dating the Toleston (or an earlier) stage s evidenced by 
the discovery of a specimen some years ago, by Mr. George Wagner in deposits 
near Green Bay, Wisconsin. In view of the northern extension of the fossil 
form, it may be of interest to tabulate the northern limit of the distribution 
of the recent form, and to compare it with the Green Bay fossil record.^’’ 

“ Nautilus, XVIII, pp. 97-100, 1905. 

” These records are taken from recent reports. 
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South of Green Bay record 


Wisconsin, between Prairie dn Chien and De Soto^^ 80 miles 

Minnesota, not recorded 

Iowa, Lansing®®... 80 ’’ 

MicMgan,' not recorded..., 

Illinois, Utica, LaSalle Co.^® 220 ” 

OMo, Scioto River^l... .• 2d0 ” 

Indiana, Tippecanoe'^®................ 230 ” 


It'is interesting to note that recent crassidens is found only in the Mississippi 
River drainage.*^® 

It has been thot that the presence of this species so far north might indicate 
a period during which a wanner climate than the present prevailed. The 
accompanying species, however, are mostly of northern distribution, and this 
assumption may rest upon insufficient grounds; it may be a case in which the 
moUusk was not able to adapt itself to a new invironment and so became 
extinct so far as these regions are concerned. The lowering of the water, 
changing the environment from a bay to a marsh may have caused the extinc- 
tion of the Chicago colonies. The Green Bay famia evidently migrated up the 
Mississippi and Wisconsin rivers and thence thru an embayment of glacial 
Lake Chicago, the precursor of the present Green Bay. 

Fleurobema coccineum magnalacustris is also of special interest. It is 
greatly inflated and differs quite markedly from the typical form of coccineum, 
Simpson remarks that it seems almost entitled to specific rank. It is found 
in the St. Lawrence drainage, particularly near Niagara Falls, which is the 
type locality. The typical form of coccineum h not represented in the Chicago 
deposits, but the variety is one of the most abundant of naiads next to crassidens 
nndi pustulosa. The shells mentioned by Miss Letson from the gravels of 
Niagara Falls, are probably this race.^ As it is not now found in the Mississippi 
drainage, it must have become extinct in this region during one of the stages 
of Lake Chicago. Typical coccineum is rare or wanting in the St. Lawrence 
drainage; the race magnalacustris seems to have migrated via the Chicago 
outlet to the vicinity of Niagara Falls where it flourished thru several lake 
stages, but finally became extinct in all but a few localities. Recent specimens 
have been seen^^ from the Detroit River and the Grand River, Michigan, 

Chadwick, Bull. Wis. Nat. Hist. Soc., IV, p. 95, 1906. 

Museum record. ■ 

Baker, Bull. 111. State Lab. Nat. Hist., VII, p. 77, 1906. 

Sterki, Proc. OMo Acad. Sci, rV, p. 392, 1907. 

Daniels, 27 tli An. Rep. Dept. GeoL, Indiana, p. 650, 1902. 

The deposits in and about Green Bay should be carefully examined, for they doubtless 
contain much material bearing on the question of life distribution during postglacial times. 

^ Geology of Niagara Falls, p. 252, figure 190. 

/ " ■ ^ 'WalkercoEection. : 
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clearly kdicatiiig the route by which this race readied the Niagara Falls 
locality: 

. The presence of Amnkda ktsoni in. these deposits is also of interest. TMs 
little species was first reco,rded from th.e gravel deposits on Goat Island, Niagara 
Falisj^.in strata lakldown by the waters of Lake Algonqinn. The Tolcston 
stratum is earlier, co,iitemporaneous in fact with early Lake Algonquiiij and 
.it is probable that the species reached the Goat Island locality by way of the 
Chicago outlet Letsoni was at jfirst thot to be extinct, but has since been 
found recent,, tlid dead, washed up on. the shore of Lake Erie^^ in Mmiioe 
County, Michigan. ,, I have also a s.mgle dead specimen from the drift of the 
Raisin River at ^ Dunilee, .Michigan. Ldsmi^ like PletmbeMQ cmdmum 
fmgmlacmirisy may be a species approaching extinction. It was apparently 
abundant during the Toleston stage of Lake Chicago and persisted at Niagara 
Falls until a comparatively recent date. 

It is a matter of great interest that these two distinctive species originally 
discovered (in a fossil condition) at Niagara Falls, should also be found in these 
earlier deposits of glacial Lake Chicago, clearly showing that the migration 
into the englaciated territory was by way of the Chicago outlet. The Fort 
Wayne outlet of Lake Maumee may also have been a factor in repopulating 
the Lake Erie region, as suggested by Walker,^® but it must be rememl>erecl 
that this outlet persisted for but a comparatively short period (unt il the forma- 
tion of Lake Whittlesey) while the Chicago outlet persisted imtil almost the 
close of the lake ^ stages (until late in the Mpissing stage). Hie evidence 
afforded by the material under discussion favors a migration for the mclst part 
by way of the Chicago outlet. 

A comparison of the molluscan faunas of the Niagara Falls and the Chicago 
outlet regions shows that of the 33 species found in the Toleston deposits, 
only 10 are found in tlie Goat Island gravels, 21 of the latter being different 
species. The gastropods are more nearly related to the subsequent stage (of 
Lake Algonquin)'. 

No insect remains have been seen from these deposits, but borers have 
been reported from the fossil oaks at Evanston.^® 

ii. Toleston Deposits in or near the Outlet 

In the Sag outlet at a point where the Calumet-Sag channel crosses 92nd 
Avenue, the fauna listed below lies just above the boulder pavement of the till. 
In this deposit the absence of a fauna referable to the previous low* water stage 
is noteworthy. If such strata were laid down they were destroyed by the 

^Letson, Bull Buffalo Soc. Nat. Hist, p. 241, fig. 165. 

Biyant Walker in letter. 

^8 Nautilus, XXVII, p. 58 and ante. 

^8 Higley and Raddin, page XV. 
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cutting down of the outlet during the subsequent rise of , the'' water wM 
initiated the Calumet stage. The presence of EUi^tio cmssidem and Pleura- 
hema coccinmm magnalacustris is to be noted. 


Elliptio crassidens 
” gihhosus 

Pleurohema coccineum magnalacustris 

Crenodonta undulaia 

Fusconaja undata 

Eiirynia recta 

Lampsilis ventricosa 

Fisiditm virginictmt 

At a point where Austin Avenue 
was observed which contained: 

usconaja ruhiginosa 
Rotundaria tuherculata 


Campehma integrum 

” integrum obesum 
Goniobasis limcern depygis 
Vahaia tricarinata 
Amnicola limosa 
” histrica 
Physa warreniana 
PlamrUs deflectus 

crosses the Ogden ditch a silt bed 

Pleurohema coccmeim magnalacustris 
Elliptio gihhosus 
Eurynia recta 


In the above lists Goniobasis livescens depygis and Fusconaja solida are not 
found in the deposits of the north shore channel. 


iii. Vertebrate Life 
Birds 

The biota of this stage included vertebrates as well as invertebrates and 
plants. In a deposit of silt between two beds of naiads the humerus of a 
M.tTgdJ[isex {Mergus serrator) was found. It was identified by Dr. R. W. Shu- 
feldt 

Mammals 

The remains of the higher vertebrate animals have' been found in the 
Chicago area, some of which may be referred to tliis stage of the lake history. 
Many records are from strata which cannot be definitely correlated, but as it 
is believed that these animals roamed the shores of the ancient lakes until a 
late period, they are all here included. 

Mmmnut americamim 

Wicker Park, near Milwaukee Avenue, covered by 13 feet of silt. Jaw, teeth, and otlier 
bones^^ 

Middle beach, Evanston, on C. & N. W. Railroad. Fossil ivory^® 

■ Lake County, Indiana^® ■■ 

Berrien County, Michigan®^ 


Blatchley, 1897, p. 89. 

« Walker, Nautilus, XI, p. 121. 
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^ /,Eiephas primigenms (ot cdmnM?) . : \ 

, Lake .County, lEdiaiia®^ 

Haas’ gravel pit, Oa,k. Park®- ■ 

Eiepims columhi 

CMeago Heights, in creek talk, iS'Or 20 feet below surface, .ill Wallace Creek ^ 

. Oiocmims tirginiams 

Toleston beach, E'vaiiston* PeMc. bones.®^ 

' Toleston beach, Evanston. Femur.®® 

E. THE SAG LOW WATEE STAGE^^^^ . 

{Kirkfield Siage of Lake Algofiqum) 

Previous to the Toleston stage the glacial lakes consisted of local bodies of 
water, which grew in size as the ice melted. Thus we have lakes Uphaoi and 
Duluth in the Superior basin; lakes Maumee, Saginaw, Arkona, W'ayne Whit- 
tlesey, Warren, and Lundy in the Huron-Erie basin; and Lake Chkago in 
the Michigan basin. During the formation of these lakes the outlet was mostly 
by way of Chicago to the Gulf of Mexico. Lake Erie began as a small body of 
water in the eastern end of the Erie basin its outlet being into Lake Iroquois 
(in the Ontario basin) wHch emptied into the Atlantic Ocean via the ^lohawk 
and Hudson rivers. 

The ice sheet gradually withdrew farther toward tiie northeast, causing the 
Superior, Huron, and Michigan basins to unite and form a single body of 
water known as Lake Algonquin. During the life of Lake Iroquois the ice 
uncovered the Trent Valley in Ontario which provided a lower outlet for the 
waters of Lake Algonqum, which flowed thru this valley past Kirkfield into 
Lake Iroquois. This change of outlet at first caused a lowering of the water 
^ in the Chicago region, in many localities a land surface appearing. This con- 
dition is attested by the oxidized character of some of the silt beds above the 
Unio deposit and also by the presence of peat deposits. Uplift in the region 
of the Trent outlet eventually brot the lake up to a level high enough to dis- 
. charge again thru the Chicago and St. Clair outlets. The w^ater in the 
Chicago basin probably was raised to the Toleston level (20 feet), forming the 
Hammond stage.®^ 

s^Leverett, 1897, p. 71. 

Collected by Air. James H. Knapp. 

Higley and Raddin, p. XIV, 

Leverett, 1888, p. 188. 

It seems desirable that the different stages of Lake Chicago and its successors should 
receive local names, even when the stage is a part of the Great Lake system, for the conven- 
ience of students of postglacial life. As this low water stage is shown to the best advantage 
in the beds of the old Sag outlet, this name is here suggested. See footnote under Hammond 
stage. 

This height is given by Leverett (12th An, Rep. Mich. Acad. Sci., p. 36). Goidthwalt 
(Bull. 111. Geol. Surv, VII, p, 64; XI, p. 56) refers the Algonquin level to the 12~i4 foot 
beaches. The evidence in the north shore channel and elsewhere is in favor of the 20 feet 
return, as suggested by Leverett. 
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The- Toleston stage of the Chicago basin is apparently, correlative ■ with the 
early part of Lake Algonquin when the waters of the Superior, Huron, and 
Michigan basins had united; the low water stage occurring during the Kirkfield 
stage of this episode. The low water period is indicated by beds of peat in the 
upper part of Wilniette Bay and by thin beds of sand in the lower part. Near 
Devon Avenue a bed of peat 38 inches thick occurs, interstratified with very 
thin beds of fine sand, indicating shallowing conditions. In the Sag outlet 
this stage is represented by several feet of fine gravel and sand, containing 
pockets of fine gravel mixed with wood and shells. These deposits, with their 
biotic contents, are indicated below. 


The NoHh Shore Channel {WilmeUe Bay) 

In the north shore channel the strata above the Unio bed consist of silt 
or sandy silt, capped by a bed of peat. The biota is characteristic of shallow 
water; the upper portion of this deposit is interstratified with sand indicating 
shallowing conditions and the life in these upper strata embraces more typical 
species of this condition than do those below. Wilmette Bay at this time 
was probably similar to a portion of Braddock^s Bay, New York, where the 
water is from 5 to 9 feet in depth (Plate XLII). The fauna and flora of the 
shallowing bay is listed below. 


Fotamogeton species 
Hypnum specks 
Najas species 
Carex species 


Plants 

Ckara species 
Ficea canadensis 
mariana 
Qiiercm species 

Animais (Mollusks) 


RoHndaria tuherculata 
Quadnda pusPulosa 
Crenodonta peruviana 
ElUptio gibbosus 
Anodonia graftdis 

” grandis footiana 
Lampsilis luteola 
Sphaeritm rhomhoideum 
” soliduhim 
” jiammt 

’V staminemn uoisconsinensis 
” acuminatum 
” striatimm 
'' sulcatum 
Musculimn secure 

” transversum 
Fis'idium- ajine 

” compressum 

compressum Icevigatum 


Fisidium scutellatum 
walkeri 
” ahditum? 
Campelmna integrum 
” subsolidum 
Goniohasis livescens 
V atvata iricarinata 
Amnicola Uniosa 

** limosa porata 
” histrica 
” emarginata 
Somatogyrus subglobostis 
Fhysa warreniana 
” integra 
gyrina 

Ancylus fuscus 
” parallelus 
Flanorhis antrosus 

campanulatus 
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FisMitmMfManii ■ 

, ; mveboracense 

. fmipefttihm 
poUium 

polikm decorum 
»» sargenii " 

' . spknd'Mtdum 
, variaMk . 
virginkum 

Amia calm 

Lepomis species 


, FhmrMs iriv&kis 
dejieeiits 
** €.me>miis 
parvtis 

Segmeniina armigem 
€dba obfima 
pain sir is 
ffjkxil 

Lymnaeo siagnaiis ttpprfssa 

Pisces 

Siiufid or Cyprhimd 


The fish .are represented by portions of sknllsj scales, and isolated bones. 
In the case' of Amia^ however, a single rather complete skeleton was found. 

■ It' will be observed that the molnscan faima of the bay was rich and varied, 
consisting of species representing all of the important families of fresh water 
shells. Compared with the preceding stage the decrease in the Unionid® is 
notable (from 17 to 7 species) as is also the increase in gastropods (from 5 to 
25 species). The larger number of Pisidia is also noteworth\' (from 9 to 15 
species). It' is seen at once, by a comparison of this list with that of the pre- 
ceding stage, that in the stage under consideration the majority of the sf>ecies 
are of shallow water t}pes — Lynmaea, Planar bLs\ Fkysa, Ancylas, Anodanta^ 
Pisidium — indicating clearly a change of environment, i.e., fn>m lieeper water 
with sandy bottom, to shalio^ver water with muddy or silty bottom. The fish 
remains were associated with the plant Chara^ indicative of shallow water. 
Wilmette Bay at this stage liad become so shallow that the naiads could live 
only in a small portion near the center and toward the deeper water north of 
Foster Avenue, where the bay narrowed and opened into the larger bay south 
of Foster Avenue and west of the Graceland bar. 


b. The Calmnet-Sag Channel {Sag Outlet) 

A bed of sand and gravel in this channel (at 92nd Street) is confidently 
believed to represent this low water stage. It is over four feet in thickness 
and contains drift wood and dead shells such as may be seen in shallow water 
or on a gravelly beach. A varied fauna is preserved in these gravels, as noted 
below. 


Quadfida pustulosa 
Fusconaja undata 
Sphaerium actminakim 
occideniale 
Pisidium mrginictm 
’’ compressum 
” splendidulum 
” mediamm 


Valmla tricarinata 

tricarinata simplex 
” tricarinata conJt 4 sa 
tricarinata nnicarinata 
Physa warrcnuuui 
” mtegra 
” walkeri 
Planothis antrosus 
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Fistdmmfdlax 
Campeloma integrum obesum 
Coniobasis Uiescens depygis ■ 
Amnicola limosa 
” lustrica 


PhnorMs cmnpmmlatus 
-deflectus; ,, , 

” parms ' 
Segmenting armigera 
Galba obrussa exigua ' 

” obrussa decampi 
” palustris 
” woodruffi 


c. The Desplaines Valley 

In the Valley of the Desplaines River near Lemont a bed of silt and marl 
overlies the Niagara limestone, which contains molluscan species similar to 
those in the Wilmette Bay deposits. The location of this deposit is near the 
595 foot contour and the mollusks evidently lived along the edge of the old 
outlet in shallow water, out of reach of any strong currents. The level of the 
lake at this time was probably too low to allow of much of a discharge thru 
the Chicago outlet and the valley may have been simply a long narrow bay 
during this low water period. The water was evidently loaded with jSne sedi- 
ment, a deposit nearer the center of the valley, which is believed to be correla- 
tive with this episode, being 58 inches in thickness. The life of the strata at 
Lemont is as noted below. 

Fisidhm compressum 
” mainense 
splendididum 
Valvata tricarinata 
Amnicola limosa 
lustrica 

Goniobasis livescens 
Campeloma integrum 
Physa warreniana 
Integra 

Segmentina armigera 

A peat bed above the silt deposit contains biotic remains indicating a still 
greater shallowing of the water, perhaps preceding a temporary land surface. 
The fauna of this bed includes: 


Flanorbis antrosus 

” campanulatus 
” ifiwlvis 
deflectus 
” exacuous 
parvus 
Galba rejlexa 
obrussa 

Lymnaea stagnalis appressa 
Succinea avara 


Mollusca 

Flanorbis panms 
” trivolms 
Galba obrussa 

obrussa decampi 
■' rejlexa ^ 

Lynmaea stagnalis appressa 

Vertebrates 

Odocoileus virginianus, Skuk 
Fiber zihetJdcus. Skull 


Valiata tricarinata 
Amnicola limosa 
” lustrica 
Fkysa gyrina 
Flanorbis exacuous 
Segmentina armigera 
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rfv Wmdsor Park^ Smith Chkag^ 

' At the comer of 75th Street and Jeffrey Avenue a deposit of sane! and gra%-el 
occurs, five feet below the surface, which contains fourteen species of mollusks, 
as noted below. 

Sphaerium stfiaiinum V dvat^ hkunnata peMepressn 

Fistdinm lirgmicuw ■ ■ .Goniobasts Uvescens 

, compressum cmferium? 'Amnkola lusirka 
, ' ” superim ** emarginak 

” (related to, but distinct) kisoni 

' Gdba cakscopium S&mai&gyrus inieger 

The bedrock (limestone) outcrops nearby on Kingston Avenue, and is 5S5 
feet above sea level or 5 feet above Lake Michigan.. The shells ivere evidently 
washed behind this rock barrier during the low w’ater stage. The presence of 
Amnkola letsmi is notewoithy, 

e, Evanston 

In Marcy^s section of the 'Toleston beach, in the ridge which crosses "the 
University campus, a number of shells were found in peat and, silt deposits, 
beneath heavy beds of beach sand and gravel believed to be of Hammond age. 
From this, and from an equivalent deposit in a section more recently studied 
by the writer fourteen species have been identified. 

Sphaerium sukaium 
Pisidium duhium (^mrgmkum), 

Goniohasis hmscens 
Pleufocera elemtum 
Amnicdta limosa 
Imtrica 
Pkysa warreniana 

Naiad shells were observed but 
fication. Anodonta grandis footiana was probably represented. An oak, 
named Quercus marcyana by Prof. Penhailow, was obtained in considerable 
quantity from the sand deposit above the peat bed (see 4 and 5 in I of Plate 
IV). 

F. THE HASIMOND STAGE®® 

Differential uplift in the region of the Trent Valley eventually raised the 
height of the Kirkfield outlet until the waters again discharged thru the Chicago 

In a previous paper (Baker, Trans. HI. Acad. Sci., IV, pp. 109-116) the two last stages 
of the postglacial lake were designated “Middle Toleston’’ and “Lower Toleston. Strati- 
graphically this produces a geological absurdity, Lower Toleston being placed above Upper 
Toleston. These terms are correct for the lake stages but are not correct for geological strata. 
For this reason the term Hammond is here substituted for Middle Toleston and Englewood 
for Lower Toleston, these names being quite as appropriate as the terms Glenwood, Calumet, 
and Toleston. 


Ancylm specks 
PhmrMstnwkis 

campamdaius 

parms 

Galba palustm 
” refiexa 
” caperaia 

too much decomposed to permit of identi* 
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and St Glair outlets. At first nearly all of the discharge was by way of CMcagOy 
but as that outlet was' controlled by a rock sill, the greater outfiow was shifted 
to tlie St. Glair outlet, that being in till which was cut thru in a relatively short 
time. : Of the CMcago outlet at this time Taylor^® says:, The time of ,,this 
:large-volume discharge at GMcago was the time when, the Toleston beach was 
made, and if there was a beach of Lake Chicago there before and' controlled; 
by the same sill, it must have been overwhelmed and worked over entirely by 
Lake Algonquin waters.’’ This is probably just what did happen, the first or 
Toleston beach being formed when the water dropped from the 35 (Calumet) 
to the 20 (Toleston) level; the beach usually called Toleston is evidently what 
is here designated as Hammond and was formed during the large-volume dis- 
charge following the low water or Kirkfield stage. Lake Chicago at this time 
had about the same outline as during the Toleston stage. Mollusks and other 
animals survived the low water period, and an extensive biota is preserved in the 
strata of this, second high water stage. 


a. Wilmette Bay {North Shore Channel) 

Marl and silt beds in this channel south of Devon Avenue contain a varied 
biota referable to the Hammond stage. 


Potamogeton 
Seif pm species 
Car ex species 

Sphaerium levissimum 
’’ stamineum 
rhomboideum 
” fiamim 
sulcatum 
” solidulum 
” striatmum 
Pisidimn compressum 
” affine 
” noveboracense 
” splendidukm 
variabile 
” virginiciim 


Plants 

species 

Nymphaea advena 
Typha latifolia 

Animals 

Campeloma integrum 
Vdlvafa tricarinata 
Amnicola limosa 
” lustfica 
Pkysa warreniana 
integra 

Plamrbis antrosus 
” campantdaius 
” trivolvis 
. ” deflectus 

” parvus 
Galha reflexa 

Lymnaea stagnalis appressa 


W Bay had about the same outline at this time as during the Toles- 
ton stage (see Plate XXXVIII).' ' North of Devon Avenue the bay was shallow 
with swampy shores. The water contained such plants as Chara and 
Potamogeton^ and the shores were probably lined with Typha, This shallow, 
marshy portion was over four miles long and from one to two miles wide. This 


Smith. 'Kep,,' 1912^ ,p. 3,19^ 
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part of Wilmette Bay must have been comparable to the southern portion of 
Braddock’s Bay, especially that part bordering the shores (see map Plate 
XXXIX, and Plate XLIII). This habitat afforded an ideal home for sliaiiov; 
water moilusks, as indicated by the subjoined list. 


Splmerhim simnneum 
” . tmarginakim 
MuscuHmi inmcaium 
Fisidium affim 
Fkysa gyrina 
Plamrbk triwlms 


Plmwrlm parvus 
Segmeniina arm igmi 
Gdha ctipemiit 
’’ refitrsa 
Smcima retma 
. ■ aimni 

Cmnlmrus hlamfin^i ttrulm 


Tlie crai/fish is a pond or lake form, not a river form, and is the only re].}ri> 
seiitative of the siibgenus Cambarm living in this territory (vide Ortmann). 
The remains of this crayfish were mmierons, but alwa^^s poorly presented, 
consisting of a broken carapace, several chelae, and fragmentary legs. This 
crustacean lives among vegetation, in woodland swamps, shallow ponds and 
pools, burrowing occasionally in the black muck soil. 

Dr. A. E. Ortmann, to whom specimens were submitted, remarks iijxm the 
material as follows: ^^The specimen, of course is awdully poor; but as it hap- 
pens, one very important character is seen: the corpulatory hooks of the 
ischiopodites of the 3rd and 4th peraeopod of the left side, are distinctly seen. 
Species with this character (subgenus Cambarus) are all sou them, with the 
exception of C. hlmidingi^ and this excludes all otlier species found at the 
present time in your region. After ascertaining this, and also ascertaining 
that the specimen is, according to these hooks, a male of medium size in the 
second form (impotent, not able to copulate), I compared it with specimens of 
tlie living form, C. blaftdlngi, of the same size and condition, and found com- 
plete agreement. The fortunate circumstance that this is a male, and that it 
shows the characteristic hooks of the iscMopodite is all-important, and I do 
not hesitate at all, to assign it to the species as given above. 


b. Sag Outlet {Calumet-Sag Channel) 

In the Sag outlet -a deposit of fine sand overlying the gravel deposit evi- 
dently represents the deeper water of the Hammond stage. Eleven species of 
moilusks have been noted from this stratum. 


ElUptio gibbosits 
Sphaerium acuminatum 
Fisidimt inrginicum 
Goniobasis livescens 
Amntcola limosa 
lustrka 


Valvata tricarimla 
Fkysa inkgra 
Flanorbis parvus 
Galba ohrussa 
** palusiris 
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Four feet of fine, almost impalpable clay cover this sand deposit, indicating 
that the water at this later stage was heavily filled with sediment. No life 
was observed in this stratum. 

c. Near Calumet Lake 

South of Calumet Lake, near 130th Street, east of the Michigan Central 
Railway tracks, a number of mollusks were found beneath Indian graves. 
They are believed to be referable to the Hammond stage. Sk species are 
represented. 

Fusconaja mtdaia Euryfiia reda 

Quadrula pusiulasa Lampsilis ventrlcosa 

FJliptio gibbostis Gomobasis Uvescens 

G. LOW.WATER STAGE— THE. GH*4MPLMN SUBMERGENCE ' ' 

The contmued recession of the ice to the northeast eventually uncovered a 
low pass thru Lake Nipissing and the Ottawa Valley and the lake waters fell 
upwards of 60 feet/*^ forming a three-lake condition. At the same time the 
land to the east was submerged and the sea entered the St. Lawrence basin, 
forming two arms, the soutliern arm extending well into the Ontario basin and 
the northern arm entering the Ottawa Valley. Oxidized silt beds overlying 
the deposits of the Hammond stage are believed to represent this low water 
stage, at which time all of the land covered by the lake waters was made dry. 
As no evidence of terrestrial (or other) life have been found in this stratum 
it is to be presumed that the low water stage did not endure long enough for a 
fauna and flora to develop or migrate from the south. 

H. THE ENGLEWOOD STAGE^V 

Continued uplift in the northern portion of the Nipissing outlet raised the 
level of the lakes until they again overflowed southward thru the St. Clair 
River, producing a condition known as the tvro-outlet stage. The lakes at 
this stage are also known as the Nipissing Great Lakes, the area covered being 
but little greater than that of the present Great Lhkes. In the Chicago region 
the waters rose to about twelve feet above the present level. The shore lines 
of this stage ^'are characterized by an exceptionally strong development of cut 
bluffs and terraces, rather than by beach ridges. In this manner they express 
the vigorous encroachment of a lake which was rising upon its shores. 

During the Englewood stage (Plate XLIV) the shores of tlie lake differed 
little in position from tliose of the two preceding stages, except in the northern 
region. Wilmette Bay (Plate XLV) became much smaller; the Graceland 

Goldthwait (Records of Extinct Lakes, p. 66) suggests a sea-leve! stage. 

See loot-note page 90. 

Goldthwait, Records of Extinct Lakes, p. 67, 
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.barrier..became a-bar mrying in width from one-liall to near!}' two inile.s. From 
. North Avenue to Foster Avenne the-bay had a length of nearly five miles anci a 
,maxiin,iim width of a .mile and a half.' From Foster Avenue the exteiirled 
morthw^ard as a narrow bayou less than a quarter of a .mile wide; near lincoln 
Avenue it spread out, forming two. amis, and becoming a little o\xfr ha! f a mile 
wide. .. The. total extension of the bay north of Foster Avenue was a trifle over 
two miles. It varied from 4 to 12 feet in depth. The cbaract er of t he deposits, 
as weH as the life contained therein, show that the bay was for the most part 
shallow and its waters quiet. It %vas doubtless bordered by cat-tails, rushes, 
and reeds, ' and the shallow waters are knoum to have contained CV/rira, 
and other aquatic , vegetation. 

Sometime during tlie Englewood smge a long bar was formed 'ivhicli ex- 
tended from the southern end of the Gm-celand bar, at the south end of Lin- 
coln '.Park, to the Hammond shore line near South Englewood, passing east of 
Englewood and thru Auburn Park (Plate XLIV). This bar completely shut 
in the bay north of Mt. Forest island, producing a huge marsh, similar to that 
now existing in the Sag region near Worth. 

, a. Life of WilmeUe Bay 

The mollusks which have been, found in these deposits are suggestive of a 
.shallow-water, marsh-bordered bay, the Valvatas and Amnicolas occupying the 
deeper parts and the small bivalves and' the fresh water pulmoiiates living in 
tlie shallower portions near the shore. Fourteen species occur in these cIe.i>osits, 
as shown below: 


Plants 

Fotamogeton and Najas were common plants judging by the abundance of tlieir remains. 



Animals 

Sphaerium sdeatum 

Fhysa integta ■ 

” simnineum 

d’ gyrim 

solididuvz 

Flanofhis antrosm 

Musculum transmrsum 

” campmtidaiiis 

Fisidium compressum 

. triwlms 

” mriahile 

■ . . parvms^ 

Ammcola limosa 

Galha palustris 

limosa porata 
Vdmta tricarinata 

” caperaia 

The borings of cra3^sb were very numerous in this deposit, attesting tlie 
presence of these crustaceans. 


b. The Sag Outlet 

In the Sag channel a bed of peaty clay lies between a clay and a peat deposit 
and is believed to represent the bottom of the Sag outlet at the time of the 
Nipissing (transition) stage. It is probable that but little water floived thru 
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the Chicago outlet at this time, this region being for the most part a quiet bay. 
Thirteen species of mollusks, an insect or two, and a few bones of fish were 
obtained from these deposits. These are noted below. 

MoUusks 

Flanorhis exacuous 
” parvm 
Ancylus paralhlus 
Galba palustris 
” refiexa 

Lymmea stagmlis appressa 

Insects 

Ci^ieap/era, pmctostnate elytron 

Fish 

The insects were referred to Prof H. F. Wickham, Iowa State University, 
Iowa City, Iowa, who writes as follows concerning the 

''The specimen is a fragment showing the base, part of the hmneral and sutural 
l egions and a portion of the disk of the left elytron, with colors well preserved, 
the wing-cover being blue-black over the disk and bright metallic green about 
the humerus. The sculpture is remarkably clearly exhibited, agreeing even 
in minute detail with recent specimens of B. proxima in the size, shape, arrange- 
ment and distnctness o' tb 3 punctures, the lack of interstitial rugosities on 
the inner half of the elytral disk and the presence of fine transverse wrinkles 
in the humeral region. Donacia proxima is one of the most characteristically 
colored and sculptured of all the North American forms and is pretty easily 
recognized by those features alone. There is no reason to doubt that the fossil 
is specifically the same as the modem specimens with which it has been 
compared.' 

Donacia proxima is now classified as a race or variety of D. cincticornis 
Newm. It occurs in Canada from Vancouver Island to Newfoundland as well 
as in California, Oregon, Idaho, Iowa, Wisconsin, Indiana Pennsylvania. New 
York, New Hampshire and Massachusetts, on the leaves of water plants. No 
special conclusions as to climate can be drawn from its presence as a fossil. 

"In this connection, it is interesting to note that the genus is well repre- 
sented in fossil condition, about thirty species being noticed or described from 
Tertiary and Pleistocene beds. The habits of the insects and their hard integu- 
ments combine to render their preservation more than usually likely/^ 

I. THE PRESENT GREAT LAKES 

Following the Nipissing stage the lake waters were gradually lowered by 
the cutting down of the St. Clair outlet. This gradual lowering of the lake 


Amdonia species 
Valvaia tficarimla 
mmicola Ihmsa 
imtrica 
Fkysa warrmima 
MmorUs campamdakis 
mtfosus 

Donacia proxima 
Fragments, and small bones. 
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waters resulted in the formation of the broad sand terrace and dune ridges 
north of Waukegan, near Rogers Park, and in otlicr places. During the 
recession of the lake a series of small bars and beaches were built uj) east of 
the Englewood barrier: particularly large beaches were deveinpcf! in the neigh- 
borhood of Wolf Lake. Minor beachlets to the number of a lumdref! or more 
were formed along the south shore of the lake, in Indiana. the-,' 

beachlets may now be found, particularly in the spring of the )-ear, sloughs 
of greater or less e.xtent. 

The fauna of the Englewood stage, as the waters fell sought refuge in the 
gmall sloughs, in the small lakes (Calumet, Wolf, George, Hyde! and in the 
rivers. Doubtless other species have migrated northward anri mixed witli the 
fauna of the last postglacial stage. The present fauna i.s rich and varied 
as indicated in the table which follows:®* 

a. List of Mollusca Nm Living in the Waters of the Ancient Lake Chkago Basin 


Recent 


Post- 

Glacial®* 


Ftiscomja undata 

” rtiUginosa..., 

Cremdanta perumanu .. 

” undulaia.., 

Quadrida pustulosa ..... 

” lachrymosa 

Rotundaria tuhemdata.,. 

Pleurobema coccineum 

Pletirobema coccineum migmlacmms,, 

EllipUo gihbosiis 

gibhosus ddkaius. 

crassidens ........... 

Lasmigona compressa 

” costata 

” complanata 

Anodonta imbecilis 

grandis 

grandis footiana 

Anodonioides ferussacianus 

** ferussacia7tus s^fbcylin-' 

“ draceus 

Alasmidonta marginata 

catceola 


■ X 
. X 
X 
X 
X 
X 
X 


Lake 

IMicnigan 


Small j Rivers I Sloughs; 
lakes I swamps 


Only the aquatic forms are Ksted. 

These occur in the strata of glacial Lake Chicago. 
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Recent.' 



Post- 

Glacial^** 

Lake 

Michigan 

Small 

lakes 

, Rivers 

Sloughs; 

‘'swamps:':' 

StrapMtMS edenMdus 




X 


pawnnis ....; 


X 

X 

' X 


OUiqwaria reftexa. 

X 


■ X 


Wepkrmajas Ugameniim:.,,.. 




X 


A mygidomfas elegans. 

' . ■ X ■ ■ ■ 



X 


” donaciformis. 



X 


Faraptera gracilis 




■'X' ' 


Pro pkf a alaia 

X ■ 



'' X 


Enrynia parva 




X . 


■ ” ''eIMpsifornm. 

■ X 



x 


recta. 

X ■ 



■ ■ ' X 


” iris....... 

X 


i X 

X 


L ampsilis luteola 

X 

X 

X 

X ■ 


” ventricosa 

X 


■; 'X, 


mtdtiradlaia 



X 


Sphaerium sifiatinum. 

' X ' ■ 


X 

X 


** acuminatum 

'x ' ' 



X ■■ 



” stamimum 

X 


X 

■■X ■■■ 


siaminetmt wisconsinensis.. 

X ■ 



sulcatum 

X 


X 

X 


solidulum 

X 

X 




” fabaJle 


^ X 




” flavum 






occidentale 



X 


X 

leiMsimum 






rJiofnhoideuni 



X 



” emarginatum 






Muscidium partumeium 



X 

X 

X' 

’’ tfuficatum 

■ X 



X 

■ X' ' 

’’ secure 

X 


X 

X ' 

X 

iransversum 



X 

X 

PisiditiwP ahdiium 



X 

X . . 


ahyssortmi 


B 




oAamsi a^ne i 

■ ■ X' ■■ ■ 




compressum 

X 

B 




confertupt 

" ■ X 

IHHI 



Cfmipre'sswm Ifievip/ihim 

' ■ X 


■ X ■" 



” copiprrssum, rnstrata 


■ X 




criiciahtm 




X 


” jallax 

'X'-' 



X 


kandw^rhi 




X 









It will be noted that there are a number of Pisidia from the fossil deposits which have 
not yet been found in the recent fauna* 
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: 

Rtfcx'iil 



Post*, 

Glacial^ 

Lake 

Small 

lakts 

Eiveri'A 

. 

; '?’varii|js 


■ 

X 

X 



i , . ■ ■ . ' j 

X ^.uu iiu 

n 



■ % 


X 


j . 

SJ 


X 


■ X 



3* 


K 



1 

! i> 

13 




^ X 


. , ■ ' Htf 


X 

. 


X. 


. 

1 

f 

J» 




X 

S; 

31 

.. , ......... 

pcfdhd 


X 

X 

■ X' 


.33 

pnfitutn 

X 



X 


jy>' 

po^ it^ni df.cnrivm 

' ■ . ..X . 

X ■ 


' . 



n 





1 ■ 

5J 



pufictctiWi 




X 

■ ' ■ ' ■ 

33 

punctdiufn simplex.,.^.. 




X 


3? 

TOpCfi 




X 


33 

xfif^enti 

X 

X 


X' 


33 

xfuieilatum 

X 

X 

X 


>3 

s plewdiduluM 

■ X 


:x 

X 


33 

supPfius 

X 


. ( 

33 

tenuissim~uftt 

X 


'X 



■ 33 

WfiuhUe 

X ' 

X 

X 

X 


33 

idfpiuicUM 

X 

I X 

X 

X 

i 

33 

mnJkp.rt . 

X 


X 

* 

VivipaTd ccmiect&idss 


X , 



Cam/bflnma dccisnm 

... 


X 

X 

. ....... .. . 

33 

integrufn 

X 


X. 

X ' 

! 

33 

integrum ebesum.... 

. X 


X 

x 

I 

33 

rufum.. 



X 

x 

i 

■ 33 

sitbsoHdimt 

X' i 


X 

X' 


■ ' 33 

suhstflzdum exilis. 



X ' ^ 


Volvaki- 

tricar inata... 

X 

X ■ , ' 1 

" X 

X 


33 

trkarinata simplex 

x 


33 

tricarinata confusa 

' X 

X 

1 

................ 


■ , 33 , 

trkarinafa unicarinata 

X 





33 ■■ 

Ucarimta 


X 




33 

bicarinaia perdepressa 

X 

X 




, :33'' . 

hicarimta normalis 


X \ 




■ ■ 33' ■' 

lemsii 


■ X 




Bythinia tentacnlaia 


X \ 




Amnicola limosa 

' \ 

X 

X 

.. X 


33 

limosa parm 


' X, ' 


33 

limosa poraiat 

'■X 

X' 


■"'.X . 


33 


/x ' ^ 

X 


X 


3 

emarginata 

X- 

X 
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' AMndcGia cincmmiiensis....,, 

” letsmi 

Somakgynis stibgkbosm, 

” integer.. 

Pakidesirim mckliniam 

Pomaiiopsis lapldarm 

Flettfocem eUmkim 

elewium leitisii,. 

” suhdare 

Goniobasis iwescens 

depygis 

Pkysu warreniana ................ 

” iniegra..... 

walkeri 

»» gyrina 

** heterostfopha 

^4 plexa hypnorum 

A ncytus parallekis. 

fuscus 

** rmdaris 

iufdus 

Plamrhis anirosus 

campamdakis 

' ' tfuncatus........ 

' ' ifiwhds........ 

” pamis 


** defiectm 

Segmmtim armigera 

Lymmea sMgmlis appressa 

Pseudosuccima columella 

” columella chalybea.. 

Cdbacaperata.... 

;. parm 

' parm sierkn 

. ' . . kumilis modicella.. 

” obrussa 

” obrussa exlgua 

” obrussa decampi 

palusiris 

elodes 

” elodes jolietensis 

reflexa 


Post- ^ake Small Rivers Sloughs; 
GlaciaF Michigan lakes swamps 


ic» ; , . ; LIFE OF THE FLIISTOC'EHE 




Recent 


Post- 

Glacial®* 

Lake 

Michigan 

Small j 
'lakes .| 

1 .Rivers 

1 

Slouglis; 

swamps 

Galba refexa weiketi ............................ 



X ' '1 

,t 


.j 



X \ 

X 


...... ....... 



X i 


f, .. , 

” cdiuscepiuM,.,,,. 

X 

X 

* 1 

X 



X . 

X 





1 1 


TMs rich and , varied fauna of 115 species and. 24 varieties reached its 
present location by waynf the Chicago outlet from its place of refuge beyond 
the border of tlie Wisconsin ice sheet. Of the 139 species and races included 
in tlie tabkj 98 have been observed in the sediments of glacial Lake Chicago. 
IS species (including 6 Pisidia) are knov^m from the postglacial deposits, but 
have not yet been found living in-the waters of the recent lakes and rivers. 
No land mollusks have been observed in the postglacial de|X)sits, a!tho these 
animals- doubtless lived on the shores of the lake as they were forest-covered. 
Loess deposits are kno'vm to be present near Palos Park^^ but no mollusks 
have been observed. 

b. Higher Invertebrates afd Vertebrates of PosiAVisconstn Deposits 

The other members of the fauna of the post-Wisconsin deposits^ tho small 
in number of species, are of special interest. These are: 

Crustacea 

Crnnharm bhndingi ucutus 
Insecta 
Donacm froxima 
Vertebrata 
Pisces. 

Amiaealm 
Lepomis species 
Bilurii or Cyprinoid 

, , ■ ■ , , • ■ , , ' Aves ■ ■ ■ ■ 

Mergus serrator 

Mammalia 
Fiber zibethkus 
Mammut amerkanum 
Elephas columhi 
” primigemus 

Odocmleus virginianus 


Personal communication from Dr. W. W, Atwood, 
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c. Taile of Species InhMting WUmette Bay During Its Successive Changes^ 


PlaBts 

Cfem....,, 

FotamogBimi. 

Wajas,. ' 

^ Hypmm 

Scirpus 

Carex. 

Fkea mariana: 

Picea canadensis (^emnskmi) 

Larix larkina 

AMes halsamea 

Thuja occidentdis.,......,. 

Quercus marcyana 

Quercus species 

Fopulus bdsamifera......,,. 

Nympkaea advena 

Typha latifolia 

Mollusca 

Fusconaja undata 

Crenodonia undulata 

” penmana 

Qmdrula pustulasa 

lachrymosa 

Roiundaria iuberadata 

Fleur obema coccimtmi magnalcustris.. 

EUiptio crassUens 

” gihhosus 

Lasmigona costata 

Ohliquaria refiexa 

Amygdalonajas elegafis 

Anodonta grandis 

” grandis footiana 

Froptera alata 

Eurynia elUpsiformis 

recta j. 

LampsiUs luteola 

” ventrkosa ...... 


I ^ 

S ® 

II 


a 


X 

X 

X 

X 

X 

X 


X 
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^3^ 


X 
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S ed '«J 
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I^peS 


I 

U .c3 o 


|||l 

o s § 
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o a 


Its 

Is 


. X'. 

X 
X ■ 
X 
X 
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TMs study includes only that part of the bay south of Devon Avenue. The northern 
^pait.does''notinclude'ali''Of^the;stages, ■■ 


Temperate 




^ 4? ■ £ fcg, st 

J '© 'rt « S o 


S:plmermm flamm — ^ ^ 

sidcahm , . 3c % 

mlidulmn x ........... % 

. ■ siaminemn,. x x . 

” siaminmm mscominemts x ............ x 

^iriatinum x x' x 

” muffiimtum.,..,.. x 

fhofiihoideum... x x 

” Imssimmi... ..... 

MiiscuUum secure x 

trmsversim x 

Fisidium affine ■ x x x 

” compressim.,,,. x x x 

” compressum laetngaium. x 

** idahoense x 

Mfiabik X .X x 

Mfkhndi..... x 

” scuteUatum x x 

” mmhdfocense x 

” virgmicum.... x x 

wdlkeri x x 

polikm X X 

” polihm decorum x 

” spIendiduJum%., x x 

” sargenii x 

paupercuJum x x 

” ahditum? x 

Valvaiatricarinata x ............ x 

Somaiogyrus suhglobosus x 

Amnicola emarginaia x x 

” limosa x x x 

” limosa poraia x 

” lusirica...... x ............ x 

” X 

Fleurocera elevakm x 

Gonidbasis Ihescens x x x 

Campeloma integrum x x x 

” integrum ohesum x ............ ............1 

” suhsolidum x x j 

Physa warreniana ; x ........... x 


! 5, J 5 
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X. 
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\ (y rrt OJ <D O <L) ' 

* 0 ) -*3 y 4 .^ <0 4 -> X > 43 ' 
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I ^ S i aft ft “I ft 

* bo ^ S s *1^ S ^ S '^’13 S ^ ■ 
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* coh^H SPh i-^>-3H Wc/3H 


Pkysagyrma ' x x 

inkgra x 

Amyhisfimus. x x' 

, ” paralMus x ■ x 

Segmeniimarmigem,....,,,., x ............ ■ x 

PhmrMs iriwims x ............... . x 

” campamdatus.. ■ x- ............ x 

” ufdrmus x x 

” deflectus,,..... x x 


” panm-s x x 

Gdbareflexa x x 

palusiris x x 

” &hmssa X 

caperdu,....,. — ' x 

Lymnaea stagmlis appressa x x 


Total species of Mollusca ...... 36 35 58 

Crustacea 

Camharus hlandingi acuius 

Vertebrates 

Mergus serrator... x 

Amia cdva x 

Lepomis species.... x 

SilnndxiT Cyprifmd..,,,...... x 


The portion of Wilmette Bay from which the above data was obtained lies 
north of Foster Avenue and south of Devon Avenue. It is therefore a typical 
portion of the bay, the sedimentary strata of which faithfully portray the 
history of this body of water. The changes in the biota are marked and sup- 
port the statement of Chamberlin that there should be a’ succession of strata 
after each glacial period ranging from cold to warm and from warm to cold. 
In this case the change is only from colder to warmer, as would be the case when 
but tlie first part of a postglacial period is included. Should the ice again 
form and again advance, ponding the waters of the lake, there would be a 
reversal of the life, ending with arctic or subarctic types, which would be 
covered finally by the succeeding till sheet. At Toronto the oncoming of the 
glacial ice is reflected in the biota and we may see the opposite of the Chicago 
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coaditioii— watai-"Cold, temperate-ice. .The dei^sits at Cliicago and Toronto, 
taken- together .form an .almost continuous cycle of an interglacial intemil. 

The biota .li.steci in the previous tables also present a perfect i)ictiire of the 
ecotogy.of th.is ancient' bay, the plant and animal communities reflecting tlie 
varying physical co.Bditions as the water became shallower or deejier. As has 
been stated by Shimefc, to interpret accurately the species entombed in the>e 
clay and sand beds, and to reconstruct the environment in which they liveri, 
the student must have .an extensive and varied acquaintance with the same 
animals as they are found today. 

■ ,In the tables the change of t}T>'Cs from the shallow water Bowmanvilie 
stage to the, deeper- water Caiumet-Toleston stages, and from these to the 
shallower Hammond and Englewood stages is veiy^ marker!, irrespa'rtivc of 
climate. The.firsi stage (36 species) had a silty, mudd\' bottom, supporting 
pond types, of naiades and cvmlads, and the fresh water piflmoiiates which 
usually inhabit such stations. A few gill-bearing mollusks were also present. 
Tke second stage (35 spec.ies). had a sand.y or gravelly bottom, the water was 
deeper, and there mras a change to the rmr tv’pe of naiades, the deej.)er water 
cyelads (for the most part) and a few gill-bearing species. The fresh water 
pulmonates w^ere entirely absent. The third stage (58 species) shows a shallow- 
ing bay, the bottom becoming muddy,. There was a iota! absence of the river 
type of naiades and a return of the fresh water pulmonates. The number of 
cyclads present is notewOTthy. The fourth stage (26 species) .shows a return tO' 

, deeper, w^ter with. a. sandy or silty bottom, inhabited by a few c}%'!ads and gill- 
bearing species, with fresh water pulmonates. There was a total absence of 
naiades. The fifth stage was probably a' land surface with a few’ creeks... .No 
life has been observed from this stage. In the sixth stage (17 species) the bay 
had become still shallower, the h‘fe consisting of a few cycIads, a very few giU* 
bearers, and a number of fresh water pulmonates. The bottom w^as covered 
with mud and fine silt. Tke smmiih and last stage is of the present time (13 
species) the water has recced and the surface has become dry land with a 
few small ponds and swampy streamlets. Here the molluscaii fauna consists 
of pulmonates, with a Ytry few cyclads. The ecologiotl succession shown bv 
these seven stages is approached in completeness only at Toronto, Canada, 
where a somewhat similar alternation of strata occurs. 

The vertebrates of the Chicago deposits, while not numerous in species, 
are of great interest, and include fish (3 species), birds (1 species), and mam- 
mals (5 species). We can imagine the waters teeming with fish life, the pres- 
ence of ducks on the surface of the lake and bays, and the deer, mastodon and 
mammoth roaming the shores, while squirrels chased one another among tlie 
tree tops. It is also probable that the caribou, musk ox, snow goose, and other 
tundra animals inhabited the region, and during warmer times the peccan* 
may have lived here, as its remams have -been found in Ohio, Michigan, and 
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at Rochester, N. Y. Early in the lake history a vigorous forest of spruce also 
gave a boreal aspect to the countT}'. 


J. COREELATIOK' OF LOCAL AND GREAT LAKES, STAGES®® 

Lake CMcage Basin^^ 


GleBwood stage, 640-635 feet. 

Outlet at Chicago.. 

■' , Fluctuation - of, ice front. 

Bownianvllle stage, 590 feet. 

Outlet possibfy north of Green Bay. 
(Possible relation to Lake Wayne.) 
Reaci%^aiice of ice. 

(Possible second Glenwood stage.) ' 
Calumet stage, 620-61S feet. 

Outlet at Chicago. , , 

Ice front reaches Straits of Mackinac 
and Lake Chicago unites -with Lake 
Huron. A portion of the Toleston stage 
probably belongs to this episode. 


Hufon-Eric Basin 
Highest Maumee, 790 feet. 

Outlet at Fort Wayne, Ind. 

Lowest Maumee, 760 feet. 

Outlet near Imlay, Mich., to Chicago. 
Readvance of ice 

Middle Maiirnee, 780 feet (L. Saginaw). 
Outlet thru Imlay channel. 

Eufon-Eric-Ontario Basin 
Lake Arkona, 710-694 feet. 

Outlet, Grand River to Chicago. 
Readvance of ice. 

Lake Whittlesey, 735 feet. 

Outlet, Grand River to Chicago. 

Lake Wayne, 660 feet. 

Outlet past Syracuse to Hudson River. 
Readvance of ice. 

Lake Warren, 680 feet. 

Outlet, Grand River to Chicago. 

Lake Lundy (Grassmere 640, Elkton 620 
feet). 

Outlet past Syracuse to Hudson River. 


LAKE ALGONQUIN 

Huron-Ontario Basin 


Chicago Basin 
Toleston stage, 600-605 feet. 

Union of lakes. 

Sag low water stage, 590 feet. 

Possibly dry land (Taylor), 
Hammond stage, 600 feet. 

Outlet at Chicago. 

Low water stage, 580 feet (or less) 
Probably dry land. 

Engk’wood stage, 592 feet. 

Closing of Chicago outlet. 

Present stage, 580 feet. 

Dry land and rivers. 


First stage. 

Outlet to Lake Erie. 

Kirkfield stage. 

Outlet thru Trent Valley. 
Port-Huron-Chicago stage. 

Outlets at Chicago and St. Clair. 
Closing stage. 

Outlet into Champlain Sea, via Ottawa 
Valley (North Bay). 

Nipissing Great Lakes. 

Two outlet stage, North Bay and 
Port Huron. 

Great Lakes. 

Outlet at Niagara Falls. 


“ After Leverett and Taylor. 

The relation of the moraine near Milwaukee (Whitehall) and that near Two Rivers 
(Manistee) to the rising of the water level succeeding the Bowmanvilie stage is not definitely 
known The latter does not carry the high water beaches (60 and 40 feet) while the former 
is said by Goldthwait to show traces of these beaches in Sheboygan County. The lake possi- 
bly fell from the Glenwood to the Calumet level before the low water stage and the lake sub- 
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•K., ALTITCBE OF OLB LAKE 'BEACHES ; 

Dr. Goldthwait has measured' the altitude aljove sea level of the three 
highest , beaches at several widely separated localitieSj^^ and his claia are of 
interest in connection with the previous disai'Ssioit 



: Gienw-ood 

i Calumet I 

: . 1 

Tokston 

Evanston and NiW Til. 

636 

: 619 j 

‘ ms 

Zion Citv, Illmols 

643 

621 ! 

State Line, Ulinois and 'V^scossln....... ' 

634 

616 ! 


Line between Racine and Kenosha counties.... J 
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Holland, Michigan 

638 

621 
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Spring Lake and Eastmanville, Mich 

633 

613'* 

(m 

South end of Lake Michigan basin.,.. 

' ■ 636 
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I. INTERGLACIAL LIFE OF THE CHICAGO AREA 

Well records from different parts' of the region indicate that more than one 
ice sheet passed over the Chicago Area. Other pregladal conditions are also 
indicated in several places. A buried "valley enters the lake near Lincoln 
Park, and can be followed for several miles back from the lake, in a north- 
westerly direction. The wells drilled along this valley penetrate iix^k at US 
to 125 feet below lake level^ Rock is found at varying depths showing that 
the region had suffered, marked erosion previous to the glacial period. Some 
of the depths at which rock has been found, and the location of the \vells, is 
of interest and illustrates this variation. 


Wilmette 

140 

Turner Park 

j SO 

Bowmanville 

80 

Washington Heights 

71 

Jefferson Park ■ 

..■6g- 1 

Morgan Park 

90,163 

Irving Park 

79 

■ Riverdale 

45 

Norwood Park 

90 

Balton 

35-40 

Near County Infirmar}' 

n to 101 I 

Harvey 

20-25 

Oak Park 

.45,:65,8S. 

Glenwood 

; 30-35 

Near Cragin 

20 

■1 

2J4 miles north of Arlington 
Heights ■ 

195 


sequently rose to the Calumet level after the low water stage. It is also possible that the 
low water stage was inter-Glenwood, as is suggested by some of the results of A!deii*s studies 
near Milwaukee. ■ ' 

' » Journ. of GeoL, XVI, p. 464, 1908. 

Very obscure, probable error of few feet (Goldthwait). 

Leverett, Illinois Glacial Lobe, pp. S83-590. 
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In the northwestern' part of Cook County, wells penetrate a black soil 
below till at a depth exceeding 100 feet’^ This is probably post-Illinoian or 
Sangamon in age. Near Elgin a lower till is encountered at 67 to 70 feet. In 
other places near Elgin the lower till occurs at 165 feet. Near Arlington 
Heights a black soil was observed ben^th blue till at a depth of 70-75 feet, 
under which there was another till sheet./ ■ 

In Township 41, Range 10 east, a well section shows the foEowing strata:^ 


yellow til! 10-15 feet 

BtetEL... 125 

Biacksoil..,......,.......:.. 4 

Sandy till...,.,.., 50 ” 

Gravel with water 2 ” 


A section of the Joliet Mound, near the city of Joliet, presents interesting 
data. 


Surface coating of sEty clay 1-4 feet 

Coarse gravel and cobble 10-12 " 

Sandy gravel of medium coarseness cemented in places 25-30 

Fine sand or loam 4 '' 

Blue pebbleless clay, laminated, calcareous......... 8-10 

Boulder bed, containing clay balls and a sandy clay matrix, extending to level of 
river on east side of mound, but underlaid at slight depth by limestone at west 
side 5-20 » 


The boulder bed is believed to be the result of interglacial erosion of a till 
sheet^^ 

Illinoian drift is known to underlie Wisconsin till at a depth of 160 feet at 
Barrington, Lake County.^ Two miles east of Beecher, WUi County, an old 
soil lies beneath 50 feet of glacial gravell® East of Summit, Cook County, 
an older till underlies the Wisconsin tilll^ No specific evidences of life have 
yet been recorded from these old deposits. 

M. SUMMARY 

The detailed studies discussed in the previous pages may be summarized 

as follows: 

1. During the late Wisconsin ice invasion all life which occupied the Great 
Lakes region and the northern part of the United States, as well as nearly all 
of British America, was destroyed or driven southward. As the ice sheet 
retreated, the biota followed as closely as climatic conditions would permit. 

0^. aL, p. 586. 

Leverett, op, cit., p. 377. 
aL, p. 581. 

Op, cit, p. 651. , 

Op, oiLy p. 407. 
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The seqiience of .these postglacial episodes is Inown be very complicated, 
the, biota varying witli the .changes of conditions* 

2* During the Gleiiwood Stage there was no life aicepiiog, perhaps, wariiler- 
ing mammoths^ mastodons or other' mammals which may have strayed iimlli- 

ward*' 

3. Following the G!em\ood ■Stage there was a period of low water during 
which the level of the lake dropped to about ten feet nhovt the present level, 
or 590 feet above sea level At tliis' time an abundant and varietl fauna, 
consisting principally of moliusks, took pO'Ssessioii i>i the shallow i)a}*s. 
This fauna consisted of shallow water types, such as are now found in small 
bays connected witii the Great I^kes* A rich forest oi spruce and tamarack, 
fir, arbor vitae, poplar and oak took possession of the dry land, and sliallow 
water vegetation, such as Chara and Poimtogeimi^ must have filled the 'icater; 
Typha and. probably, other aquatic plants, lined the shores of the enibaymenls. 
This biota extended as .far north as Manitowoc County, Wiscotisin. The 
reasons which may be assigned for the fall of the water are the rapid melting 
of the ice in .the Michigan basin,- the possible opening of a temporary outlet 
north of the Green Bay Valley or the shifting of the outlet in t!ie Hiiroin-Erie- 
Ontario basin to the Slohawk Valley past Syracuse. All of these factors may 
have contributed 

4. Following the low water stage the lake again raised its level, «iue to a 
readvance of the ice, or to the return of the use of the Grand River outlet, 
and formed the Calumet Stage, the. water standing from 35 to 40 feet at»ve 
the present lake, level, or 615 to 620 feet above sea level It is {x>ssibk tiiat 
the lake may have returned to the lower Glenwood level and then suddenly 
dropped to the Calumet level. At this time an off-shore barrier was fomied, 
extending from Wilmette south to Bowmanville, West of this bar Wilmette 
Bay developed. No life has been found in the beaches referable to this period 
of the lake’s history, but it is quite probable that between the Cakiiiet and 
Toleston stages the forerunners of the' rich Toleston biota took possession of 
the waters. The naiad fauna observed in the, Sag-Calumet channel may belong 
to this transition period. 

5. The water gradually fell (due .to cutting down of the outlet) to about 20- 
25 feet above the present lake level (60CM6'05 feet above sea level) forming the 
Toleston Stage. The Rose Hill bar became wide and peninsular-like and an 
off-shore barrier developed (the Graceland bar) and extended from Bowman- 
ville south to Lincoln Park. Wilmette Bay was now ten miles long, two to 
three miles wide, and five to twaaty feet deep. A rich fauna of river mussels 
(Naiades, Unionidas) took possession of Wilmette Bay and Lake Chicago, 
forming huge beds comparable to those now exsiting in the larger rivers of the 
Mississippi Valley. Two spedes of naiads and one gastropod do not now live 
in the Chicago area; one, ElUptio crassMms^ extended its range as far north as 
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■Green Bay, >¥iscoiisk, but is not now found witHn a' distance of 80 miles from 
the latter locality or Chicago, It. is likewise not now^.living in the Great 
Lakes drainage. The other naiad, Pkurobema cmcimum magmlacustrisj 
is not now found' in the Mississippi Valley drainage.: , The same may p‘said 
of the gastropod, Ammcola letsmi. One species of bird {Mergiis serraior) 
Iked: at this' time,: as did also the mastodon, mammoth, and' a species of deer. 
Shaiiow water types of mollusks lived in the shallow water near the "shore. ' , ' ' 

, 6. The lake suffered a second low water period forming the- Sag Stage, when 
the lake fell to about 10 feet above the present level ' , The life of this stage is 
the ridiest of all the episodes, including 75 species and varieties of mollusks, 
3 species of fishes and two or more species of mammals. The increase in the 
Pisidia as w^ell as in the fresh water pulmonates is noteworthy, as is also the 
absence of the heaw naiades. During this stage the outlet was by way of the 
Trent Valey and the Cliicago outlet was used only in a slight degree. 

7. The lake rose again (due to differential uplift) to the 600 foot level, 
forming the Hammond Stage (Lake Algonquin outlet shifted to Chicago). 
The life of this stage consisted of species of mollusks (39) typical of quiet 
waters of large size and moderate depth, such as bays and ponds. In place of 
the ponderous naiads there were a number of species of the smaller bivalves 
(Sphaeriidae) and a large percentage of shallow water gastropods, principally 
fresh water pulmonates, which became widely distributed. A few species of 
the naiades remained in the more open parts of the lake. Crayfish were abun- 
dant in the shallower parts of the bays. 

8. A third period of low water (or possibly a land surface) followed the 
Hammond Stage, after which the water rose to a higher level forming the 

9. Englewood Stage, the level being about 12 feet above the present lake. 
The Wilmette embayment became reduced to a bay about seven miles long, 
from one-half to one and a half miles wide, and from one foot to twelve feet in 
depth. The moliuscan fauna consisted of a few shallow water bivalves and 
gastropods. The naiades probably retreated to the beds of the rivers Chicago, 
Desplaines, and Calumet, as well as to the lakes left in the southeastern portion 
of the lake basin. Bars were formed which finally shut in the Chicago basin 
north of the Sag outlet, causing a huge marsh to develop. 

10. When the water fell to the present level of Lake Michigan the aquatic 
life retreated to the rivers, ponds, lakes, and small streams. Wilmette Bay 
became a marsh, wet during the spring and dry during the fall. The region 
of the Sag outlet was shut off by bars and also became a great marsh. 

11. The Illinoian ice sheet passed over the Chicago region and upon this 
till an old soil was formed. Rock valleys also occur indicating preglacial 


erosion. 


CHAPTER I¥ 

, ^ .THE POSTGEACIAL BIOTA OF THE. GREAl^ LAKIIS REGION 
L GlSNEEiVL StAIKMENT ■ 

A study of the life of my. giveu .region imtiirally and logical!}' leads to a 
consideration of the life of other regions more or less related to I, he particular 
area under discussion. In the p.r€sent instance this stiicl\” and comparison is 
quite essentiaij since the aquatic ' repopiilation of the glaciated area was prob- 
ably largely by way of the Chicago outlet 

Recordsy more or less complete, are. available from various |>laces adjacent 
to the basin of the Great Lakes, clearly .indicating that the biota followed the 
retreat of the ice and occupied -the territory as fast as ir became available for 
the different types of life. The lake, sediments and beaches in Wisconsin, 
Illinois, Michigan, New York, and various parts of Canada contain, in a few 
localities, an abundtince of biotic. remains. No studies, companible with those 
carried on .in the Chicago Imsin,. the detai.ls of which have been indicated in the 
preceding pages, have been made in. any of tliese deposits. 

II. Outline of the Histoev of the Extinct Lakes 

Before proceeding to discuss- the \mious deposits in which evidences of 
life have been found, it.wiil.be necessary to consider briefly the succession 
of lakes formed at the margin of the retreating ice sheet.^ . 

A, THE WISCONSIN ICE SHEET (Plate XLVI) 

The last glacial invasion, extended well into the United States, completely 
covering the Great Lakes with ice, and sending two large lobes into the territory 
west of the Mississippi River, one into lom^a and one into South Dakota. 
The life of the englaciated region was driven south and occupied the territory 
as near, the ice margin as the rigor of the climate would permit. The aquatic 
life found refuge in the Mississippi, Rock, Illinois, Wabash, Ohio, and Missouri 
rivers and their tributaries, from which teiritoiy it was ready to advance as 
soon as the ice sheet began to retreat. 

'' B. FORMATION OF GLACLA^L LAKES 

*‘As the ice border withdrew to the north of the divide separating the St. 
Lawrence basin from the Mississippi basin, the glacial waters were ponded be- 

^ TMs discussion is compiled from the papers of Leverett, Taylor, GoMthwait, and 
Chamberlin. The early and late Wisconsin ice sheets are considered together. 
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tween tlie ice on the north and the divide on the south. To find escape across 
the divide, the waters were .compelled- to rise to the heights of the lowest avail- 
able coils.. At .first, nearly every considerable depression in the divide to 
the south was occupied by a discharging stream, and the ponded water to 
the north formed innumerable small lakes. But as the ice retreated farther 
into the basin, the sizes of the lakes tended to increase as their basins were en- 
larged; but at the same time the ponded waters tended to unite along the edge 
of the withdrawing ice, and to utilize only the lower passes across the divide 
to the south. This tended to lower the lakes, and hence to reduce them. 
There thus formed a complex series of antithetical changes resulting in the 
makiiig and unmaking of lakes. This continued until the obstructing ice 
withdrew from the axis of the St. Lawnence basin. The last of the shifting 
series of ice-ponded lakes of this basin then disappeared, leaving the present 
rock-bound lakes as their successors.”^ 

C. LAKE MICHIGAN BASIN; LAKE CHICAGO 

One of the first lakes to take definite form is known as Lake Dowagiac, 
which extended northeasterly and southwesterly across southwestern Michi- 
gan, and drained into the Illinois River via the Kankakee River (Plate XL VII, 
figure 1). It is not definitely known whether any life migrated into this region 
from the Illinois River via the Kankakee River. Many of the small lakes which 
now occupy the territory once covered by glacial Lake Dowagiac contain marl 
deposits beneath two or three feet of peat and swamp deposits. These de- 
posits contain life which could have inhabited a cold temperate region (see be- 
low under Michigan-Magician Lake). 

As the Michigan lobe retreated into the Michigan basin, a small lake formed 
behind the Valparaiso moraine, extending an arm northeasterly into Michigan, 
into which the Paw Paw and St. Joseph rivers emptied. This lake, known as 
Lake Chicago, drained southward into the Illinois River via the Desplaines 
River (Plate XLVII, figure 2). As the Michigan lobe melted back, Lake 
Chicago extended in area toward the north until it filled the entire lake basin 
(see Plate LI). These different lake stages are discussed in the previous chap- 
ter.. . : ' ' 

D. LAKE SUPERIOR BASIN; LAKE DULUTH 

As the Superior lobe melted and withdrew intS’the Superior basin a small 
lake, known as Lake Upham, formed on the north side. This soon enlarged 
and formed Lake Duluth, which drained into the Mississippi River via the St. 
Croix River (Plate LI). Several small lakes, more or less transitory, developed 
before the formation of Lake Duluth. The ice jEnally retreated from the Super- 
ior basin and Lake Duluth coalesced with Lake Algonquin. 

^ Chamberlin and Salisbury, Geology , III, p. 395. 
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E. GREEN BAY BASIN' 

The history of this region is not yet fully worker! out Ini! b \ be 
as follows: “there was first a lake that discharged from the rlistricf ot 

Lake Winnebago southward past Horicon into Rock River. I’hi-; la’,;.* per- 
sisted until the ice which formed the moraine at the head of Lake Wii.Kr’.a'io 
had receded far enough northward to open a passage westward frraii Oshko-h 
to the head water part of Fox River. Then the discharge was sliifted past 
Portage to the Wisconsin Valley. Later, when the melting of the ice cleared 
the Green Bay peninsula the waters lowered to the Lake Winnebago le\'e! and 
to a lake in the Green Bay basin by discharging eastward into Laki* t’hic.ign, 
(Plates XLVIII, XLIX.) 

E. HURON-ERIE BASIN 

This basin lies south of Sa^naw Bay and is continuous with the Erie basin 
across the Canadian peninsula. Converging ice currents Ix'came conlluent 
in this basin and formed the Huron-Erie ice lobe. This basin has had a very 
complicated history, changing in outline as different outlets were uncovered, 
one after another, as the ice receded.^ 

Lake Maumee 

The Erie lobe formed several small lakes on its margin whicli linally united 
to form Lake Maumee, at the southw'est end of the ba.sin, which found an out- 
let past Fort Wayne, Indiana, to the Wabash River; this is knowh as the Fort 
Wayne outlet (Plate XLVIII). Lake Maumee continued during three stages, 
during which the level of the water fell 30 feet and the outlet changed .several 
times. The Fort Wayne outlet formed the first stage (altitude 790 feet above 
tide). As the ice melted back, the lake expanded over the low country, east 
and north, finding an outlet at ImJay, Michigan, into the Grand River, and 
thence into Lake'Chicago. This is known as the second stage and is 10 feet 
lower than the first stage (780 feet). Further recession of the ice border 
uncovered lower outlets, one near Ubiy and one farther north, and the Imlay ou t- 
'et wak abandoned, as was also thfe outlet by way of Fort Wajme into the Wa- 
bash River. This formed the third stage, the level of the lake being 760 feet. 

G.^H0RON-ERIE-ONTARIO BASIN 

1. LakeArkona 

For some reason, not yet well understood, the lake waters were drawn down 
to a much lower level (altitude 710-694 feet). This lake filled much of the 
Saginaw basin, and is also believed to have extended as far east as Alden, New 

» Taylor, An. Rep. Smitli. Inst., 1912, p. 314. 

‘ Leverett, 12th An. Rep. Mich. AcaH. ScL, page 30; Taylor, op. cit. 
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York. A similar lowering of the lake level is believed to have occurred in 

the Michigan basin. 

2. Lakes Whittlesey md Saginaw 

A readvaiice of the ice raised the water to the Ubly outlet forming Lake 
Whittlesey (altitude 735 feet). A small lake at the margin of the Saginaw lobe 
lias been called Lake Saginaw (Plate XLIX). The discliarge was by way of 
tlie Grand River into Lake Chicago and thence to the Mississippi River by way 

of the Chicago outlet. . ■ 

3. Lake Wayne 

From the Whittlesey beach the lake dropped 80 or 85 feet to a lower beach 
known as the Wa\me beach (altitude 660 feet). “The drop in the lake level 
was, of coursej due to a movement of retreat on -the part of the ice f ront. The 
Wa}me beach lies at a level in the Saginaw Valley barely below the head of the 
channel^ which had served as the outlet of Lake Saginaw. At the same time it 
is quite certain that no outlet was open toward the northwest throiigli the straits 
of IMackinac. The outlet at the time of this beach seems to have been in the 
east along the ice margin, where it rested against the hills south of Syracuse. 

4. Lake Warren 

Continued shifting of the ice border caused the waters of Lake Saginaw 
and Lake Wawe to become confluent and a large lake developed Imown as 
Lake Warren (Forest beach, altitude 680 feet), which discharged into Lake 
Chicago via the Grand River. To the eastward, it extended as far as the 
Finger Lake region of northern New York (Plate L). As the ice melted back 
into the Ontario basin passages were opened for the eastward discharge of the 
waters of Lake Warren past Syracuse, New York, to the Mohawk Valley and 
thence into the Atlantic Ocean by way of the Hudson River. 

5. Lake Lundy {Lakes Dana andElkton) 

A later stage of the Warren water is called Lake Lundy, during which time 
two lake beaches (Grassmere, 640 feet; Elk ton, 620 feet) were formed; the 
discharge was eastward past Syracuse. TayloPtemarks that “these beaches 
mark a transition stage of the lake waters — the transition to Lake Algonquin, 
the largest of the glacial lakes in the Great Lakes region^’ (Plate LI). 

It wall be noted that there are recorded six distinct stages of the waters of 
the Huron-Erie-Ontario basins; four stages .with outlets via Chicago, and two 
stages with probable outlets eastward via the Mohawk Valley. This, of course, 

^ Taylor, An. Rep. Smith. Inst., 1912, p. 306. 
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represents the advances and retreats of the ice sheet. Tliis condition may be 
expressed as follows: 

Lakes of Hiiion-Eiie-Ontario Basin 
L Lake Maumee* First stage, Fort Wa^me-Wabasli. oiitlet. 

Second stage, Imky-CMcago-Graiid outlet, 

■ Tldrd sfeige, TOIy-Chkago-Graiid outlet 
2,LakeArkoiia.Cliicago-Grandoutlet--' 

3,. , Lake Wlaittiesey, . CMcago-GraM outlet. .... 

4. Lake Wajme. Syracuse-Mokawk outlet. ■ ■ . 

5. Lake Warren. CMcago-Grand outlet. 

6. Lake: Liindy. ., S>Tacuse-Mo.liawk outlet . 

, . 6 , Lake Erie' 

The ice eveiitua'Ily s!mn.k wItMn' basin and the cliscliarge \vas 
sliifted to a low coll at .Rome, New .York*. ' TMs lowered the waters about 150 
feet below the crest of 'Niagara' Falls and the cataract came into actioit The 
TOters of the Erie basin were drawn down to the level of the Niagara River 
outlet. Tfae.first Lake. Erie beach lies 'within the present Lake Erie ami it is 
believed that tMs lake began as 'a small body of water in the eastern end and 
gradually filled the. basin to the west,.-' Submerged lower courses of streams 
in the west eiid .of'. tlie. basin present conclusive evidence of this ancient con- 
dition. During its postglacial ■■existence, Lake Eric lias had two pericxls of 
low water, one .at .the time of the Kirkfield.. (Trent Ri’\'’'er) oiillet, and the second 
at the time of the North Bay (Ottawa River) outlet. Both lower beaches 
are now submerged. 

H. OOTAUO BASm-(LAKE IROQUOIS) 

“When the Lake Ontario ice lobe- had retreated far enough to uncover the 
southern parts of the valleys of the. Finger Lakes in central New York, small 
lakes gathered in them, at first as sepamte bodies. With continued recession 
these lakes were lowered and combined in a complex series of changes leading 
finally to the later, large lakes that filled the whole basin of Lake Ontario. 
The first local glacial lakes had. independent outlets toward the south 
(Taylor). 

The dozen or more small lakes in the Finger Lake valleys finally merged 
into one lake, Lake. Newberry, with an outlet southward from Seneca Lake to 
the Susquehanna River.® Later, Lake Hall followed with an outlet m^estward 
to the Lake Erie basin. Lake Van Uxum followed, with an outlet eastward 
to the Mohawk Valley. Next came Lake Dawson, when the waters fell below 
the level of Lake Erie, and the outlet was eastward past Syracuse. Finally, 
Lake Iroquois was formed, when' the waters of the Ontario basin fell to the 
level of the pass at Rome, N. Y., and discharged eastward thru the Mohawk 
Valley into the Hudson River and thence to the Atlantic Ocean (Plate LII). 

« See FaiicMld, Bull. N. Y, State Museum, No. 127, 
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Wlieii the ice withdrew from tlie'Aditondacks the lake waters were lowered 
and an outlet was f oimd lower than the Mohawk Valley. The first lower out^ 
let was into glacial Lake Champlain and. 'thru the Hudson River. Further re^ 
treat of the, ice uncovered' tiie Atlantic coast and the' basin became filled, more 
or less comj3letely, with sea water :(PIate LII) during a, period when the ice had 
opened a passage to the eastward. Subsequent differential uplift brot Lake 
Ontario to its .present level and gave it an outlet thru the St. Lawrence River. 

T. LAKE ALGONQUIN 

The early history of the post glacial lakes has up' to this time required a 
separate discussion for each lake basin. .■ At this time, however, the waters 
of the basins of Lakes Superior, Michigan, and Huron united, forming a lake 
considerably larger than the present Great Lakes, and known as Lake Algon^ 
quin (Plate LII). Lake Algonquin may be divided into four stages which are 
summarized as follows: , 

1. Early Lake AigonquinJ At the beginning the lake probably had a brief 
stage when it was confined entirely to the southern half of the Huron basin 
(Plate LII). This was of short duration, a slight additional retreat of the ice 
imcovering ou tlets to the northwest to Lake Chicago and to the east to Georgian 
Bay and the Trent Valley. The St. Clairand Detroit rivers were also used by 
the waters to find an outlet thru the Niagara River to Lake Iinquois. 

2. Kirkjidd Siage. As soon as the ice melted back far enough to uncover 
the Trent Valley, the level of the waters fell, the outlets at Port Huron and 
Chicago V'Cre abandoned, and the full discharge of the winters was thru the 
Trent Valley at Kirkfield. It is believed that Lake Iroquois had already been 
established when the Kirkfield outlet was opened. 

3. Fori Huron-CMcago Siage, When the ice sheet had almost entirely 
disappeared from the lake basins, a movement of differential elevation began 
which raised the land at Kirkfield and the outlet was again shifted to Port 
Huron and Chicago. At first the Chicago outlet carried the greater part of the 
water, but as this outlet rested on a sill of rock while the Port Huron sill was of 
till, the latter was soon cut down and carried almost all of the overflow. 

During this third stage the remarkable uplift of the Great Lakes region 
occurred. This uplift caused a northward splitting and divergence of the 
beaches below the highest Algonquin beach, the difference in elevation between 
the beach at Port Huron and the high beach at Lake Gondreau, Canada being 
900 feet. The beaches fall into three groups, (1), the upper main Algonquin 
group, (2) the Battlefield group, and, (3) the Fort Brady group. It is be- 
lieved that these deformations were not slow and evenly distributed but were 
spasmodic, and relatively sudden and rapid (Taylor). 

^ Taylor, op. cit., pp. 316-320. 
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4, Closing TfmisUion Stage. At its end Lake Algonquin appears, to have 
been: held up by .a small glacial barrier, at some point in the Ottawa Valle}’^ east 
of Mattawa. When this last dam was removed the waters riislied eastward 
thru the Ottawa, Petawawa^ and Madawaska valleys to the Champlain Sea and 
came to a settled level in the upper lake basin only when the eastward flowing 
outlet had bien established on the coll at North B.ay (Taylor). The discharge 
from Port Huron was abandoned at this time (Plate LIII) . 

J. NIPISSING GREAT LARES (Plate LIII) 

At this time the ice sheet had dis.appearec! from the Great Lakes region 
and did not act as a barrier. The entire discharge was into the Champlain 
Sea via the North Bay outlet. These lakes differed but little in outline from 
those of today. ■ .Differential uplift in the North Bay region soon caused the 
abandonment of the North Bay outlet which was shifted to Port Huron and 
Chicago, the waters backing up at these localities. For a time both the North 
Bay outlet and the Port Huron outlet were active and a transition or two outlet 
stage ensued. Later, the Chicago outlet took the place of the North Bay outlet 
but this was abandoned when the Port Huron ’v^aters had cut douii the outlet, 
and the present Great Lakes resulted, the Chicago outlet being left as a marsh. 
The Nipissing beach is one of the strongest of the old lake beaches and has 
been traced entirely around the Great Lakes. Before reaching its present 
level, the Great Lakes constructed other beaches, one, known as the Algoma 
(seen at Algoma Mills, Ontario) is 35 feet below the Nipissing beach and SO feet 
above Lake Huron. Other minor transition beaches are known, 

K. THE CHAMPLAIN SUBSTAGE (Plates LII, Ll II) 

During the latter part of the Port Huron stage of Lake Algonquin, the land 
was notably depressed in the eastern part of the territory and became partly 
submerged by an arm of the sea which filled part of the Lake Ontario basin, 
extending up the Ottawa Valley past the city of Ottawa and also occupying 
the Lake Champlain basin, and extending down the Hudson River Valley to 
the sea at New York. The old shore lines now stand at elevations of from 400 
to 625 feet above the present sea level. The New England states and a portion 
of Canada formed an island surrounded by salt water. At this time the east- 
ern outlet was lower than either the Chicago or St. Clair outlets and the lake 
was somewhat smaller than at present in both the Michigan and Huron basins. 
This condition did not last for a great length of time and subsequent uplift 
caused the sea to recede and the outlet to be transferred again to the St. Clair 
River and the five Great Lakes assumed their present form, with the outlet 
thru the St. Clair and St. Lawrence rivers. 
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, L. GLACL4L LAKE AGASSIZ (Plate XXXI) 

very important lake was also formed in the Red River Valley of the 
Xortli, discharging in its early history into the Minnesota River, at Lake Tra- 
verse. . As Lake Agassiz was not connected with the complex, system of basins 
of the St. Lawrence Valie\", it had a comparatively simple history. It grew 
to the northward with the retreat of the ice which held it in at that end, and 
contimied to discharge into the Minnesota River at Lake Traverse, cutting 
down its outlet and forming a series of breaches about Its borders, until 
the retreat of the ice enabled it to find a northerly outlet in some position yet 
unknown. While discharging by this northerly outlet, it made anotlier set of 
beaches. On the further withdrawal of the ice, its waters were discharged, 
and the lake became extinct. Lakes Winnipeg and Winnipegosis may be re- 
garded as its diminutive successors in a sense, but they are rockbound lakes, 
while Lake Agassiz was ice-bound on its northerly border.’^® Lake Agassiz 
is believed to be contemporaneous writh Lake Algonquin (vide Leverett). 

Many lakes of greater or less size were formed at the borders of the Minne- 
sota and Dakota lobes of the ice sheet. Lake Dakota, formed as the Dakota 
lobe receded in South Dakota, is of interest in this connection, but no detailed 
studies have been made of its old shore lines or life, if, indeed, there was 
any life in its icy waters. 

Ill, PoSTGIACrAL SeDIMENTAKY DEPOSITS, .'CONTAINING REMAINS OP LiPE. 

Sedimentaiy^ deposits containing the remains of life have been observed 
in many places. Some of these are referable to precise lake stages, but many 
are in equivocable deposits and cannot be so classified. The data at hand, 
old as 'well as new’', are discussed by states, first considering those adjacent to 
the Great Lakes and finally those from more remote regions; all are, however, 
in territory once covered by the Wisconsin ice sheet. The modem nomencla- 
ture is used, for the lists of species. 

A. GREAT LAKES REGION 
I. WISCONSIN 

References to postglacial lacustrine deposits from this state are apparently 
rare, none being observed that record remains of life except those of Baker^, 
Wagner/® and Goldthwait^^ 

» Chamberlin and SaHsbury, Geology, III, p, 402. See also Upham, The Glacial Lake 
Agassiz. . . 

® Journ, Cin. Soc. Nat, Hist., XIX, .p. 175; Nautilus, XXVH, p. 68. 

Nautilus, XVIII, pp. 97-100. 

Abandoned Shore Lines, p. 61 ; Alden, Science, XXIX, p. o57 . 
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- 1, Bowmamille Low Water Satge 

The buried, forest at Two Creeks, described .by G'oMtliwait^^ is possibly 
referable. t 0 :tMs stage,, the overl^dng red till bei,'iig laid, dom by a moraine of 
the Lake Michigan lobe during one of its advances* It has been suggested 
by Alden^^ that it .might be interglacial and referable to the Peorian interval, 
but it seems to,, be related father to the last Wisconsin episode and to be coeval, 
with tlie deposits which overlie the boulder clay at Chicago* Goidtliwait thus 
describes this ancient forest bed: 

■■'." ^Laminated red clays formed the base of the section, up to tw'o.or tlii*ee 
feet above the, water. Above this, and separating it from a tw^elve-foot sheet 
of stony red till was a conspicuous bed of peat, sticks, logs, and large tree- 
trunks, which unmista,kably represent a glaciated forest. The till immediately 
above the forest bed, besides containing characteristic subangular striated 
stones and red clay ismilar to the clay in the stratified beds below, all absolutely 
unassorted, was plentifully mixed with broken branches and twigs. In the 
underlying forest bed the stumps were well preser\’'ed, the wood being soft 
and spongy like rotten rubber, but retaining all the appearance of its original 
structure. Several logs and stumps lay pointing significantly towards the 
southwest, the direction in wteh the ice sheet probably moved at this place. 
One little stump, however, with its ramifying roots firmly fixed in the laminated 
red clays, stood erect as when it grew there, but it bad been broken short off at 
the top, where tlie ice sheet, dragging its groimd moraine along had snapped 
off the top without uprooting the tree.” 

The age of the deposit is thus commented upon by Goldthwait: ^^The Two 
Creeks forest may then record an interval between early and late Wisconsin 
time; or it may mark an interval between the Calumet stage and the readvance 
of the ice sheet to the Manistee moraine.” The writer believes the deposit 
to be referable to the low water interval following the Glenw’ood stage of Lake 
Chicago, and that the deposit underlies both the Whiteall and Manistee 
advances of the Lake Michigan glacier. Lawson^^ records many instances of 
the presence of old forest beds at various depths beneath the surface. Some of 
these are doubtless to be classed with the deposits at Two Creeks, but the 
majority appear to be referable to the Sangamon or Peorian interglacial inter- 
vals. These are referred to in a subsequent chapter. 

Several years ago Wagneid^ recorded the finding of a specimen, of Unio 
(ElHptio) crassidens at Green Bay. The specimen, a left valve with the 
posterior portion somewhat broken, was found in the city of Green Bay during 
excavation for the city reservoir. The deposit was about 15 feet below the 
surface, and was thot by Wagner to be till, but v'as more likely silt. The 
deposit may be the same as the one containing the forest remains and referable 

Bull. Wis. Nat. Hist. Soc., II, p. 170, et seq. 
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to the Bowmaiiville' stage or it may be later date., ..possibly early Toieston. 
The preseBce of this molliisk so far' north, of its present .range is of great in- 
terest, especially in collection .with the Chicago record, showing a decided 
■nortliward dispersal during postglacial times. ■ It is probable that this spe- 
cies, will, eventually ,be found in other deposits north ofits present range. A 
survey of the Green Bay deposits to ascertain the area in which this species 
is preserved and also to discover what species were associated with it would 
be of great interest and value.. This fauna probably migrated up the 
AVisconsin or Fox rivers. . 

2* Toieston or Hammond Stage 

Some years ago Mr* A. W. Slocum, of the University of Chicago, collected 
a number of moilusks from postglacial deposits in the city of Milwaukee and 
its environs. These deposits are thus described by Mr. Slocum: ^Tlie Bay 
View locality is on the bank of Lake Michigan about a mile south of the steel 
works. It consists of a marl bed about seven feet in thickness which has been 
uncovered by the action of the waves. The 30th Street locality is in the city 
of Milwaukee near the intersection of 30th Street and Garfield Blvd. This is 
a small, saucer shaped depression occupying not more than one or two acres. 
The greatest thickness is about 13 to IS feet and pinches out in all direc- 
tions, roughly circular. Underneath the filling is a layer of peat about 2 feet 
in thickness and below this is a blue clay extending down to the till beneath. 
At the bottom of this blue clay the bones of an elephant were found. This 
section was opened up by a sewer being run through 30th Street* 

^‘The shells were found at about the junction of the peat and clay. The 
fauna at the two localities was very similar, tho the relative abundance of 
the species varied materially. Galha pdusiris and Valvata sincera were 
much more abundant at the 30th Street locality than at Bay View. Flanor- 
bis campamdakis and Physa ancillaria were among the most abundant shells 
at the Bay View locality and were rare at 30th Street. The bivalves were 
much more abundant at 30th Street than at Bay View. About three miles 
west of the 30th Street locality, in the town of Wauwatosa, the marl is 
reported to occur, although I have not seen it there/’ The species collected 
are listed below: 

Anodonta species Physa ancillaria 

Sphaerium simile Planorhis campanulatus 

rhomholdeum ” antrosus 

Valvata sincera ” antrosus striaius 

tricar inata^^ . dejlectus 

In the list of species first recorded ecarinate and blcarinate forms of V alvata tricar inata 
as well as Physa heterostropha were recorded. The Valvatas prove to be degrees of carination 
and not true bicarinate and ecarinate varieties. The smccra is Say’s species {vide Walker) 
The Physa proves to be a form of ancillaria. 
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\'^Amnici)laUmosa ■ ■ Galba rejlexa 

. , lusirica ” pdusiris 

' \cimmmtiemi$ ' ' *’ ■ obrussa iecampi 

The absence; of detailed Information relative to the. stratigraphy of the 
Milwaukee strata renders the correct placing of the deposits observed by 
Slocum very.. difficult. The peat stratum- may, record a low water stage or 
land surface, probaMy of early :datey perhaps between the Toleston and 
Hammond stages. There may have been a small bay in the region now oc- 
cupied by the. Milwaukee'.and Menominee rivers during one of these stages. 
Aldei# describes marsh, deposits at the confluence of these two rivers at 
depths of 20 to S3, feet below the level of take Michigan, indicating that at 
some time the waters of the lake feU very much lower than during the stages 
which built up the beaches. .Alden'believes this period of erosion to have 
followed the. C,alumet stage.. The writer believes that, the low water period 
.following, the Toleston,, (as ou,tIinedin the previous chapter) was the, time of 
this ■ very low water stage and that there was„a period of dry land. The 
Marsh deposits beneath, beach g,ravel at, Kenosha evidently underlie, the 
Englewood beach (Nipissing stage).- 

The shells mentioned by Whittlesey^^ as occurring in. yeilowisli .compact 
clay and liardpan 12 to 24 feet above.' the level of the , lake -at Milwaukee 
probably came from the same horizon as the- shells collected'by Mr. Slocum. 
Five species are identified. 

Planorhis cmnpaniilalus 

Pahidina decisa { — Campcldma decisa) 

Melania depygis {—Goniohasts dcpygis). Thh was probably Ihem'ns rather than 
depygis. 

Llmnaeadcsidiosai^Galbaobrussa) 

Cyclas similis {^Sphaerhm stdcaimt) 

Recently, Mr* J. R. Ball, of Northwestern University, has brought to my 
attention a deposit containing moUuscan shells in the ravine of a small creek 
entering Lake Michigan at Kenosha, Wis. which possibly belongs to the same 
stage as the marsh deposits recorded above by Aldeo. Mr. Bail describes 
the locality as follows: “The small creek (Bike Creek) hasa rather wide valley, 
showing numerous cut-offs and abandoned, meanders, and, at seve.ral turns in 
the present stream, where banks ranging from three to fi ve feet in height have 
been cut out, the enclosed specimens were found. They were not very abun- 
dant and are not to be seen elsewhere than where found, viz., about one foot 
or ten inches from the present valley floor. They are found in a rather 
sandy formation, darkly stained with organic matter, which overlies a clay 
formation which weathers in rectangular fashion, and which is also stained 

Milwaukee Folio, p. 9. 

BuU. Geoi. Soc. Amer., XXII, p. 215. 
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a dark color. In some instances, a faint approach to stratification may be 
seen, showing more prominently at the junction of the sand and clay. The 
floor of the valley in which I find these forms is not more than eight or ten 
feet above the present level of Lake Michigan. In no case have I found any 
formation overlying the one containing the shells, such as till, clay, etc., but 
always as previously described” [in letter]. 

The shells found by Mr. Ball are as follows: 

' Spkaermm sukaium Planorbis parvm 

.Pkysa species, fragmeats , PlamrUs hirsutus? 

Pyramidula alkrnatafjmng 

3. Strata of Uncertain Age 

There are several records which cannot be definitely correlated with any 
of the lake stages. Slocum’s record of elephant remains at the base of the Hue 
da}!' in the Jlilwaukee section may be referable to the Bowmanville low water 
stage. Calviii^^^ states that in 1876 a complete skeleton of an elephant was 
found near Adel, Dallas Co., in peat which partly filled a Settle’ in the Wis- 
consin drift. 

A few years ago Mr. F. M. IToodruff, of the Chicago Academy of Sciences, 
secured a number of postglacial mollusks from marl deposits near Waukesha. 
This locality is in the northwestern part of Waukesha County, and is well 
within the area of the Wisconsin ice sheet The body of water in which the 
mollusks lived w-as one of the many small lakes left by the retiring lobes of the 
Lake Michigan Glacier (Delavan lobe). It has not been possible to correlate 
this marl bed wdth any one of the glacial stages of Lake Chicago. Mr. Wood- 
rufiF reports the shells as very abundant. The following species have been 
noted: 

Amnicola walker i Planorhis campanulatus 

Physa walkeri. Some scalariform ” antrosus 

Pkysa warreniana parvus 

Galha naskotakensis ” exacmus 

Alden^^^ records several mammals as occurring in postglacial deposits in 
southeastern Wisconsin. They may have been buried during any of the lake 
stages and a few may belong to recent time. 

Cenus canadensis, Antler. 

■ , , Wauwatosa at depth of 4 feet. 

Mammut americanum. Tusk and other bones, 

Racine County, Dover township, in well. 

Elepkas primigenim. Bones and upper jaw. 

: ■ Milwaukee at .depth of. 13 feet ■' 

Smith Contr. to Knowledge, XV, Act. 2. 

Professional Paper 106, T. S. G. S., pp. 346-347 . 




Figure 2. Diagram illustrating terrace deposits on Rock River. 


A. Ground plan of river; a~b, points between which section was taken; c, point near 
which section was taken; d, sand bar on which fossil shells are deposited after being dug from 
bank by river. 

B. Section of terrace at c in A. a, fine rich black alluvium, 3 feet thick, containing shells 
of Polygyra (Mesodon), Simima, Lymuma, Physa, etc., almost exclusively Pulmonata; b, 
mixture of top and under stratum, 2 feet thick, containing also a mixture of both kinds of 
moUusks; c, pure sand and fine gravel, 4 feet thick, containing great numbers of fresh water 
Mollusca, as UniOy Sphaeriumy Pisidium, Campelomay Pleuroceray Amnicolay PyrguiopsiSy^ 
Somatogyrusy etc.; d, loose sand; e, Rock River (Copied from Shhnek, Bull. Lab. Nat. HisL 
State Univ. Iowa, II, plate XIII). 
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; Lncletemiined proboscidians. 

Near Madison, teeth and' small bones; Fond du Lac, small leg bones in .ditch; Lake., , 

Monona, Madison, vertebra. . 

II. ILLINOIS 

: An 'aceoimt of the lake stages, with their attendant life, ' has been given in 
Chapters II and 111. Outside' 'this lake basin there are many records of life 
which :,, are referable to post- Wisconsin time, but which cannot be definitely 
placed in any one of the lake stages.- These may be considered under two 
heads;' 1 , fluviatile, and 2, terrestrial. 

1. FlumaUle DeposUs 

SMmek^® has described a deposit of shells near Rock Island, in a terrace 
north of Turkey Island. The terrace is said by Leveretd^ to be of Wisconsin 
age. The diagrams in figure 2 indicate the position and sequence of the strata 
and the location of tlie section. Shimek^® believes that C was evidently an 
old sand bar upon which were heaped the shells while it lay in the path of a 
strong current, this supposition beingindicated by the coarseness of the mater- 
ial. The middle stratum was deposited while strong currents of flood times 
alternated with the more sluggish currents of low water and we find a conse- 
quent commingling of coarse and fine material. The upper deposit containing 
carbonaceous material was deposited during floods when silt-laden water backed 
up and overflow^ed the land after the river had receded from the old sand-bar. 
The upper deposits are somewhat loess-like in character. As shown by Lever- 
ett, this terrace is of wdde extent. Shimek made borings 40, 50, and 150 feet 
from the edge of the bank and found the sections substantially the same as the 
river bank section. This deposit was probably contemporaneous with an early 
stage of Great Lake history, perhaps correlative with the Calumet stage, 
and certainly as early as the Toleston stage. As indicated in the diagram 
the lower deposits contain fluviatile life only, while the upper deposits are made 
up mainly of terrestrial life. The absence of Unios, other than fragments, is 
noteworthy. The upper stratum represents a period of time somewhat later 
than the lowest stratum, indicating that the volume of water was much less. 

Fluviatile species, mostly from stratum 
Unto, fragments Pyrgulopsis scalariformis 

Spkaerum striatinum Somatgyrus subglohosus 

” simile{==^ sulcatum) ” integer 

Pisidium abditum Pofnatiopsis lapidaria 

Bull. Lab. Nat. Hist. State Univ. Iowa, II, pp. 170-171. 

Illinois Glacial Lobe, plate VI. 

^^Op.ciL,pp, 173-174. 

The newer nomenclature is used in these lists. The species here listed as coarciaium 
was possibly a form of exilis; coarctakm is a southern, species. 
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Pkumem sukd&re \ Vahaia Irkarimki' 

Amnicoialmma hkarhmia 

” cmcinnatiemis i^sayam) Vmpimi mitrksiu . 

emarginatai^Bytkindla ahiiisa) Cawpeioma suhsolMum 

” cmfckiltiM . 

■ Pulmonate species, mostly from St ratiim A ' 

Bifiiaria peMi&d&n 
Cdhiirefiexii 

'■ ' CilpEfUkl 

, obnmn ( ^desMima^ of autliors) 
immiUs nmdkella 
Segmeniim- armigera ;■ 

Plamrhis trimhns 
. , parms 

Physa gyrina 

Bifidarla cmitracta Amylusrimilarls 

The strata described by Tiffany^^ at Rock Ilsand e\ddently Tepresent the 

same period as the above deposits described by SHmek. ^^The locality is 

situated at the western extremity of the arsenal grounds and the shells were 

discovered in an exca^^ation 300 feet long and 8 feet deep. Three feet from 

the top (which is 18 feet above the highest level of the river) is a defxjsit of 

shells, mostly Unios, with Campeloma subsolidum, and two species of Helix- 

The shell bed is from 6 to 16 inches tMck. Human remains were found in the 
■» 

lower part of the shell bed, associated with antler of elk or deer and part of shin 
bone of Bison(?).’^ 

Shell beds referable to the same period (post-Wisconsin) as those described 
by Shimek and Tiffany, are reported from the vicinity of Davenport, Iowa, 



Figure 3. Diagram of shell bed at head of Rock Island, o, Bed of limestone; b, shell 
bed; c c, general surface; r, river (After Pratt, Prac.Daven. Acad, Sci., II, page i6i, fig. i6). 

and Rock Island, Credit Island, Gilbert, Moline, and New Boston, Illinois. 
These beds are from 1~13^ to over 3 feet in thickness, and range in position 
from just above high water mark to about 5 feet above Hgh water. A section 
at the head of Rock Island is diagrammaticaliy pictured by Pratt in figure 3. 
The shell beds lie immediately above the bed rock (limestone) and are covered 
by deposits brought down by the river. Pratt^^ lists a number of fluviatile 
mollusks but ascribes the shell beds to the agency of modem ice which he 
believes has pushed them from the river bed to their present location. While 
this agency does perform such feats with boulders and other objects, it is totally 

ao Proc. Daven. Acad. ScL, I, pp. 42-43. 

^ Proc. Davenport Acad. Sd., 11, pp. 156-162. 


Polygyra nmUEineata. 

” profnnda 
■ cimisa 

Fiifea hammonis 
indentaia 
Zoniimdes arhorea 

. mimmida 

Suednea ova! is [=^dbliqua) 
avara 
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inadequate to account for the present shell stratum. The deposits are evidently 
the same as those described above by Tiffany, Thirteen fluviatiie and four 
land moll usks are listed by Pratt, ■ 

, FHsrmiaja midafu {^trlgmius). 

Cremimta plkata 

Qmdrula pusimhsa 
metamwa 

Moiundarm tubercukia verrucosus) 

Fietkobastis aesQp7is . / , . 

Eiiiptk crasidens 
’’ gibbosus 

OUiquaria reflexa ( ^^cormdus) 

Limnaea (Galba) tazmellima and Pyrgulopsis scalar if ormis, described by 
WolP from post-Piiocene deposits on the Tazewell side of the Illinois River, 
are probably referable to the same age as the Rock Island fauna. No fossil 
species other than the Lymnaea (now known as Galba parm) and the Pyrgulop- 
sis have been recorded from this locality, altho they are doubtless to be foimd 
in the same deposits. Leverett^ reports ^^moiluscan shells in sand at 6-10 
feef’ from section 3-4, T.33, R.5E, LaSalle County, but the nature of the 
shells is not stated. 

Near Mahomet, Sangamon County, on the Sangamon River, fresh-water 
moilusks have been collected by Dr. T. E. Savage, of the University of Illinois, 
in a sand stratum about four feet below the surface. The species, 8 in number, 
are mostly fluviatiie, and are listed below: 


Obovarla ellipsis 
Nepkronajas ligameniina 
Vivipara suhpurpurea 
Campeloma subsalidwm 
Folygyra profunda 
’’ thyroid.es 
” midiilineaiu 
Pyramidula alteranta 


UniOy fragments 
Sphaerium solidulum 
Fisidium compressum 
Campeloma integrum (j^oung) 
Vahata tricarinata 


A mnicola limosa poraia 
Fleurocera elemium 
Planorhis antrosus 
Pyramidula solUaria 


About three-quarters of a mile below Mahomet, on the north bank of die 
Sangamon River, a sand stratum occurs in the flood plain of the river, about 
8-12 inches below the surface of the river and five feet above the level of the 
water (in July). The deposit is several hundred feet in extent and is evidently 
somewhat younger than the deposit examined by Savage. The species col- 
lected from this stratum are noted below: 


Sphaerium stdcakim 
” stamineim 
” solidtdum 
Fisidium virginicum 

” compressimt illimisesnse 
Campeloma integrum 


Vahata hicarinata 
Amnicola limosa 
Fleurocera elevatum 
Planorhis antrosus 

campandatus 
Pyramidula dlermta 


Amer. Joum. Conch., V, p. 198. 
^ Illinois Glacial Lobe, p. 640. 
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Mr. J. L. Tiinisoiij of the Page Eiigineering Co.^ Chicago, lias brot to 
the writer's attention 'an interesting-, deposit sitiiateci one mile from Cary, 
McHenry Co., near the Fox River. The section shows the strata iiiilicated 
in the table below: . 

1, Black loam...., 2^ feet 

2. ; Brown earth... Ipi ' 

. 3. Marl.:.. 4 . , 

4 Moss.......... -2 

,5., Marl 2' 

The two marl beds and the moss bed contain the remains of life. ' Stratum 
3, the first marl, contains sk species of mollusks, as noted below: . ' „ 

Vahaia ifkarinaia 
■ Valmiaiemmi 

■ Amnicda imwsa 

; The moss bed, stratum 4,. is an almost solid mass of vegetable matter. 
Br. E. W. Berty, of Johns Hopkins University, examined some of' the material ^ 
and reported as follow's:/* The moss layer between two layers of marl is cer- 
tainly very interesting, ■ illustrating as it does changes , of level. The form' : 
is a sub-species of Plagiotbmm dmttktdatum (Limie) B. & S., probably near 
the subspecies rosaceim '(Hampe)' B. & -S. ' This moss is veiy common and wide- 
spread in middle latitudes and may possibly be a composite form. It grows in 
various moist (not necessarily swamp) situations from the Atlantic to the Paci- 
fic/' 

The marl beneath the moss, stratum 5, contained but one species of mollusk, 
Galha galbam^ a species characteristic of the colder period following the retreat 
of the ice sheet. The cause of the changes of level in the body of -water in which 
these animals and plants lived is not at present known. 

a. Lake Kankakee 

LeveretP and others have shown that a lake once occupied a large part of 
the Kankakee marsh area, and Bradley a number of years ago, reported 
species of Unio and Paludina {^Campeloma) from sand banks along the 
Iroquois River, 15-30 feet high, which he believed were made by an old lake. 
This lake is believed to have been very shallow and there is no reason to doubt 
the possibility of a biota migrating up the Illinois River and occupying this 
old lake basin, even while the ice was not many miles away. A careful study 
of this basin would no doubt reveal many evidences of Pleistocene life. 

^ Illinois Glacial Lobe, pp. 328-338, plate VI. 

24GeolIil,IV,p.227. 


'Anmkola lasirka 
Planorbis parms 
Flamrhis exaciunts 
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b. Small Lakes 

, Many small lakes and streams Lave become' filled up since' the beginning 
of post-Wisconsm time. The proof of the existence of these 'aiicient lakes is 
in the remains of mollnsks and other animals which are now- embedded in the 
clay which fills them. In Iroquois County/^ six miles northwest of Hoopston, a 
mastodon was found in a bed of clay, associated with the following moUusks: 

Flattofbis parms FistdiuMj resembling ahditum 

Vdlmtatficarlmta striata{^lmisii). 

Two miles southeast of Fairmount/® Vermilion County, the shells of Lym- 
maea, Physa, Pianorhis, and Sphaerium occur in a light brown tenaceous clay 
beneath one or two feet of black soil. A mastodon was secured from this 
deposit; it was lying upon and partly embedded in the marly clay. The 
location is in an old slough. 

On the Champaign till sheet, near the inner side of die Champaign moraine 
several marl deposits occur which represent the bottom of old ponds which 
filled kettle holes. Such deposits occur near the new greenhouses at the 
University of Illinois, Urbana, Champaign County. The fauna, which is 
quite extensive, indicates a climate colder than at present in this latitude, 
several of the species now living far to the north of this locality, viz., Galba 
obmssa decampi, Valmta simera, PisUdum tenuissimum calcar eum, and Pisl- 
dimn costatum. Collected by Dr. T. E. Savage. 

Section of strata^ on the University Campus ) Urbana 

4. Top soil or black clay without pebbles, grading into nxunber 3 below 20-24 inches 

3. Clay, dark above, becoming light gray and more calcareous below; contain- 


ing numerous shells of gastropods............. 18-20 inches 

2. Marl or limestone composed of more or less completely broken shells some- 
what consolidated by cement of CaCO 3 8-12 inches 

1 . Glacial till, pebbly, gray; the Champaign fill sheet, early Wisconsin 6-12 inches 


The character of the shells and the position of the shell bed above the till 
sheet leads to the inference that the pond may have contained the living shells 
when the late Wisconsin ice was retreating in the northern part of the State. 
The 20 species observed in this deposit are listed below: 

sphaerium fiwfnhoideum, mxt 
” occidenialei mtt 
Musculium irtincatum^ common 
fosaceumt rare 
Fisidium adamsi affine, 

’’ cf. contortum, xsLxe 
” costatum, CQTxmoxi 

^ Collett, Dept. Geol. Nat. Res,, Indiana, 2nd An. Rep., p. 386« 

^ Bradley, Geol. Ill, IV, p. 242. 
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Fisidmm Umdsslmum cdmfeiim^ abundant 
mriaMkf TM& 

■■ wsicuUre, not common 
Valmlatricarinatat not common 
sinceray common 
Pkysa gyrinay ohundnnt 
sayii, rare 

■ Pim^frbis if mlvis, nhundnnt ^ 

■ ” , parmis urhanensisy not common 

” diissinmsy not common 
Gdba reflexa, Bhvmdml 
^ ^ caperata, ohundmt 
” obmssa decampi, conimon 

2, Terrestrial Deposits 

■ Many years ago,®^ portions of a mastodon were found in a boggy swale near 
a salt' lick, while grading a branch of the C. B. and Q. Railroad^ at x^urora, 
Kane County. The tusk was eight feet in length. Bannister^^ , republishes 
this record and adds one for Castoroides ohioensis, which was found in a slough 
near Naperville, DuPage County. Lathrop,^^ long ago, reported a mastodon 
tooth from the Kishwaukee River, which had been drawn up in a seine. It is 
impossible to say from just what formation it may have originated. 

A mastodon was found at Turner’s strippings,'^® about three miles east of 
Morris, Grundy County, under 18 inches of black mucky soil, and about four 
feet of yellowish loam, and resting on about a foot of hard blue clay which 
covered tlie coal The location is in a portion of the old river bottom and the 
body may have been mired here or possibly it \ras deposited by the river. A 
skeleton of Castoroides ohioensi^^ was found in a ploughed field many years 
ago near Charleston, Coles County. 

In addition to the above, Miss Anderson records a number of proboscidian 
remains from post-Wisconsin deposits, as indicated below 

Cook County. Evanston, in gravel pit (mammoth); Glencoe, in glacial drift (mastodon) 
BuPage County. WTieaton, in ditch on farm (mammoth) 

Edgar county. Bottoms of prairie slough, associated with fresh water shells, in light brown 
marly clay (mastodon); fragments of this animal are not rare in Edgar County. 

Grundy County. In bog spring, 7 feet below the surface, associated with bones of bison, deer, 
and elk (mastodon in abundance). Elephant bones also found in wells in tlie neighbor- 
hood. 

Kane County. In marsh, 5 feet below the surface, associated with bison and other bones 
(mastodon). 

27 Evans, Proc. A. A. A. Sci,, V, p. 58. 

2«Geol.IiL, IV, p. 113. 

Amer. Joum. Sci., (ii), XII, p. 438. 

Bradley, Geol. Bl., IV, p, i93. 

L^idy, Proc. Phil Acad., 1867, p. 97. 

Augustana Library Publications, No. 5 I 
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lnox CoEaty, , .From receat dep<^itsaear the surface (tusk of'mammotli); on farm (eiepkaat 

tooth). 

Macon Conn t3\ Location unknown. 

Ogle County. In bog (mammoth). 

Vermilion Count}’. Near Danville, in bluff, the following succession of strata occur: Soil, 

five feet; gravel, with bones of an elephant, eight feet; clay, two feet; fine sand on coal 

measures, two 'feet; Near East Lynn, in ditch. 

A niAiber of the records of Miss Anderson cannot be included because of 
the uncertainty of the horizon from which they came. Bagg^^ adds several 
records to those of Miss Anderson, as follows: 

Vermilion County, near Rossville, on the bank of north Fork of Verimlion River, near 
Pesotum, on farm, 3 ieet below surface. 

Kane County, near Maple Park, 6 feet below surface. 

The remains of several species of mammals have been found in early Wis- 
consin deposits in Champaign County. These are now in tiie Museum of the 
University of Illinois and were identified by Dr. 0. P. Play. They are all 
apparently referable to post-Wisconsin time. 

Bison bison, Horn cores and part of the skull of a bison were collected at 
Plomer by R. M, Bagg. 

Sy^nbos cavifrons, Horn cores and part of the skull of this musk-ox were 
found in digging a ditch four miles south of Bondville. 

Mammui miej'icanum, A lower last molar, which had not been cut in the 
animaFs jaw before its death, was found while excavations were being made 
for the lake at Crystal Lake Park, Urbana. The deposit was about 200 feet 
north of the former stream channel, in very low ground. 

Megalonyx ci jefersonii, A claw was found just east of the road and just 
north of where the old channel was located at the eastern end of Crystal Lake, 
Urbana. It was found in blue clay excavated from the lagoon west of the 
road, during the fail of 1909, by Mr. Lindley of Urbana’^ (C. C. Adams). 

3. Loess Deposits 

Loess deposits overlying Wisconsin till are reported by Barrows^*^ from the 
Illinois Valley. The presence of moliusks is indicated but no species are 
named Leverett refers to loess shells as follows:®^ ^^The portion of the 
Shelbyviile moraine north o^Shelbyville carries a larger amount of surface ' 
silt than the portion east of that city. Not only the moraine but the district 
to the east, for a distance i)f perhaps 20 miles^ has a coating of silt so thick 
that bowlders are completely concealed, for it not infrequently reaches a depth 
of 5 or 6 feet. . . . The silt is usually of a brownish-yelow color, much like 
that of the oxidized till underneath it, though slightly paler than the till . . 

93 Univ. lU. Studies, HI, No. 2, pp. 45-56. 

3<BulL 15, III' Geol. Surv., p. 48. 

^ Illinois Glacial Lobe, p. 198. 
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Where thickest it is somewhat calcareous in the lower portion and carries small, 
moluscan shells of land .and water species, similar to- those found in the, Iowan 
loess.”' . 

III. INBIANA 

1. Lamstrim deposits 

Records of lacustrine deposits in Indiana are exceedingly rare, that of 
W. M, being the only reference observed. Near Winona Lake, Kos- 

■ciusko County, the .shells of Unios and. univalve moliusks have been found near 
an ancient, beach ten or, more feet above the present level of the lake. The 
shells, with vegetable remains, are on peat bogs, from one-fourth to oiie-lialf 
mile from the present .edge of the lake. The old beach i,n ' the eml)a>iiient is 
18 - to 20 -feet, above present level. The deposit at the head of the emba}TTient 
is three quarters of 'a mile from the shore. It is thot that the lake was held 
up by two ancient glacial dams. The species of moliusks are not gi^^ren and 
their general character can only be guessed. Indiana contains a large miniber 
of lakes, many of them with marl beds, which doubtless contain large numbers 
of moliusks referable to post-Wisconsin time. Golba galbana is in the United 
States National Museum, received from marl deposits three-fourths of a mile 
southwest of Stewartsville, Posey County, and one and one-half miles north- 
west of Petersburg, Pike County, 

2. Terrestrial Deposits 

Records of terrestrial animals are numerous from Indiana, but they cannot 
be referred to any definite lake stage, altho nearly all are post-Wisconsin, In 
Randolph County both the mastodon®^ and Castoroides^^ h^ve been found, the 
latter a few miles east of Winchester and the mastodon near LosantviEe, in a 
peat bog. The Castoroides was in a swamp, about eight feet below the surface, 
in a bluish gray silt underlying four or five feet of alluvium very rich in vegetable 
mold, and overlying drift gravel. Castoroides is also reported by the same 
author from Greenfield, Hancock Coimty.^® 

Wabash and Grant counties have furnished, perhaps, a larger number and 
variety of fossils than any other county in the state. Moses and Benedict 
have recorded the following species from Wabash County 

Elepkas primigemusj in Pleasant Township, under five feet of muck; also near Dora. 
Mammut americanum, two miles west of Lake ton, in ditch on farm near Silver Creek, 

Indiana Dept. GeoL Nat. Res., XXVIII, pp. 377-396. 

Moore, Proc. Ind. Acad. Sci, 1896, p. 277. 

38 Moore, Proc. A. A. A. Sci., XXXIX, p. 265. 

38 Proc. Ind. Acad. Sci., 1899, pp. 171-173. ^ 

^8 Indiana Dept. GeoL Nat Res., 17th An. Rep., pp, 240-241. 
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Ceirms canadensis f antlers found in swamp near west coiintyiine.^ 

OdocoUeus/nrgimanuSj 3’M miles north of Roann, in ditch at depth' of 9 feet. ,. 

In Grant County/^ four.; miles east of Fairmount, iii: a drainage GaHal wM.c^^^ 
empties' into the Adississi^^^ River, at a, depth' of 12 to^ 15' feet, was found a 
nearly complete skeleton of^ Ekphas primigenius. Near this locality, a partial 
skeleton; of Casforoides was ^ also - found. Three ,miles - west of the,, town . of 
Crown Point, Lake County, near the remains of an old beaver dam, the bones 
of a mastodon were found some years ago ' In DeKalb Count}^® the mastodon- 
has been found in five different places, Tliis animal is also reported from near 
Af uncle, Delaware Countjd^ and an Elephm (listed as primigenius) is recorded 
as having been found in the bed of Black Creek in Afontgomery County;'^ 
Symbos cavifrons, associated with the mastodon, is recorded from the bottom 
of Beaver Lake, just east of the Illinois State line in Newton County.'^^ Blatch- 

reports the mastodon, elephant, and other mammals from northwestern 
Indiana, at the following localities: 

Mammut americamm. Kankakee marsh, section 25 (33 N. 7 W.), three miles southeast 
of Hebron; in a marsh by the side of Cobb’s Creek, east of Hebron; near Sandy Hook Creek, 
northwest of Kouts, 2 feet below the surface; on farm of Peter A. Blair, southwest quarter of 
section 27 (35 N. 6 W.), two miles southwest of Valparaiso; all, in Porter County. 

Elephas (species not definitely ascertained, but listed as primigenius). Marsh on head 
waters of Deep River, north half of section 35 (35 N, 9 W,), about two miles east of St. Johns, 
Lake County. 

Germs canadensis. Near Sandy Hook Creek, northwest of Kouts, Porter County, asso- 
ciated with mastodon teeth. Antlers of the elk have also been found in Lake County. 

P'our miles southeast of NoblesvOle, Hamilton County, the bones of a 
mammoth were found in a ditch, in fine blue clay under three feet of peat 
bogA® Cope and Wortman^® list the following species from post-Pliocene 
deposits, apparently referable to post-Glacial time. 

i-uifaws’, Boone County, with mammoth. 

Laketbn, Wabash County. 

Carroll and Kosciusco counties. 

Dr. 'O. P. Hay^® records -a large number of vertebrates from the post- Wis- 
consin deposits of Indiana. These are represented -in most cases by a few bones 

Play, Smith. Miscel. Coll., LIK, No. 20, p. 13, 1912. 

Bali, Proc. Ind. Acad. Sci., 1894, pp. 54-57. 

Dryer, i6th An. Rep., Dept. GeoL Nat. Res. Ind., p, 104. 

^^Phinney, 11th An. Rep. Dept. Geol. Nat. Res. InL, pp. 131-132. 

Thompson, 15th An. Rep. Dept. Geol. Nat. Res. Ind., p. 159. 

Bradley, Geol. Ill, IV, p. 229. 

Geol. Lake and Porter Counties, Indiana, p. 90. 

Collett, Ind. Dept. Stat. and Geol., 2nd An. Rep., p. 386. 

Dept. Geol. Nat. Res. Ind., 14th An. Rep., part 2. 

Ind. Dept. Geol. Nat. Res., 36th An; Rep.,:pp. 539-784. 



132. 


■LIFE OF THE PLEISTOCENE 


or teeth, and rarely by a nearly perfect skeleton. In a, few cases the strata in 
which the bones were found are of imcertain age. Those records not included 
in the. previous pages are listed below: 

.. \Cefims cmddensis 61^-^iS), 

„ Rensselaer, Jasper County; Foresman, Newton County; North of Camden, Penn Town- 
ship,. Jay, County, with mastodon;. One or two miles southwest of Winchester, Randolph 
County; FranMin City, on Nolans Fork, Wayne Coiin.ty; One mile northeast of Cambridge 
City :in L!ttie,Simoiid^s Creek, in bed of gravel (may be of recent epoch). 

Symhos camfrms 

' , Six miles, east of .Hebron, Porter County, seven feet deep beneath sand and clay; Randolph 
County; From bank of White River, near Waiesboro, Bartholomew County, near margin of 
Wisconsin drift ' ' 

Owbos mosckaius 64:1-644). 

Near Richmond, Wayne County. 

Mammui ammcamm (pages 700-715). 

The mastodon was evidently widely distributed in Indiana during post- 
Wisconsin time, judging from the number and the wide dispersal of its remains. 
Hay reports it from the following localities ; 

Allen County; Fort Wayne. Dekalb County; Waterloo, in peat bog, 5 miles west of town. 
Fountain County; in wet prairie; Newton, in bank of coal Creek, 3 feet beneath surface. 
Franklin County; Brook ville, in peat. Grant County; lake marsh in Fahmount Township. 
Hendricks County; near Danville. Henry County; (no data). Jackson County; Sparksvilk, 
in bank of White River. Jasper County; in peat. Lay County. LaGrange County; near 
LaGrange. Madison County; near Anderson, in swamp, under 3 feet of soil. Marion County; 
Indianopolis, comer Pennsylvania and 30th Street, in sewer. Marshall County; south of 
South Bend, in ditch near line between Marshall and St. Joseph counties. Miami County; 
Denver, under 5-6 feet of muck. Montgomery County; on farm in section 12, T.20 N.R. 3. 
W. Newton County; in Beaver Lake. Parke County; junction of Raccoon and Little Rac- 
coon creeks. (The horizon to ’which this record should be assigned is doubtful.) Porter 
County; on Valparaiso moraine, 8 feet below surface, five miles southwest of Valparaiso. Put- 
nam County; near Greencastle (no record of geological strata). St. Joseph County; Kanka- 
kee marsh, Olive Township, ten miles west of South Bend; also in Portage Township. Steuben 
County; near Ashley, in swamp 5 feet below surface, in marl overlaid by muck. Tipton 
County; near Lancaster, in black soil, underlaid by white marl. Wabash County; Township 
29, R. 7, three miles east of North Manchester. Wayne County; two miles east of Richmond 
in fish pond; Jacksonburg, eighteen miles west of Richmond; Dalton, on Nettle Creek. 

Elephas prhnigenius (page 733), 

Jefferson County; Randolph County, near Windsor, in bed of Stoney Creek; St, Joseph 
County, Liberty Township, sixteen miles southwest of South Bend. 

Elaphas columbi (pages 742-746). 

Carroll County, Bringhurst; Monroe County, Gosport, in bank of White River, at depth 
of 8-9 feet, in bed of sand overlaid by plastic bluish clay. Thot by Hay to be alluvium of 
valley laid down during or after the Wisconsin invasion (page 744) ; Morgan County, 1}4 miles 
west of Monrovia, on gravel bar in Sycamore Creek; Tipton County, Windfall. 

Mammoth remains, species not indicated (pages 746-750), 

Allen County; Dubois County (age doubtful) ; Jasper County ?; Martin County, imbeded 
in marsh clay resting on drift; Parke County; Putnam County; Vermilion County; Vigo 
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Gounty, farm in Otter Creek Township; Wabash Goiint3r, east half section 18.T, 27.R. 8, 
near Dora, Pleasant Township, under 5 feet of muck; Wayne County, on Nolans Fork, near 
Webster., ■ . .. . 

Castoroides oMoensis (pages 766-768) . 

Boone County, no locality; Cass County, 2-3 miles south of Logansport, 7 feet below 
surface, lying on fine sand, covered with 1 foot of solid gravel, 3 feet of clay and 3 feet of 
alluvium; Grant County, near Greenville; Madison County, near Summitville; Wajme 
County, two miles east of Richmond, in fish pond with decayed mastodon bones. 


IV- MICHIGAN 

Several deposits have been observed in Michigan which contain an abun- 
dance of molluscan life. Some of these deposits are referable to the Lake 
Warren, Lake Algonquin, and Nipissing Great Lakes stages. Others are of 
uncertain age, tho all are postglacial and pre-recent. 


i. Lake Warren 

Near Badake, in Huron County, (section 24) alternating beds of marsh and 
marl deposits (two beds of each) have been obser\^ed. In section 32, close to 
the stone wall, marsh deposits also occur.®^ The deposits first mentioned are 
760 feet above tide or about 180 feet above the present level of the lake. They 
are referred by Lane to the Forest beach of Lake Warren. The species con- 
tained in the two lower deposits are as follows: 


Sphaerium simile ( = stdcaium) 
Musculium secure 
Pisidium abditum 
** compressum 
’’ variabile 
contortum 
” contortum^ var. 
rotundatum 
scutellatum 
Amnicola Umosa 


V alvata trkarimta^^ 
Physa ancillaria 
” gyrina 
Ancylus species 
Planorbis antrosus 

” cmnpanulatus 
” deflectus 
Gadha obrtma 
Galha species'^® 
ZonU&ides avhorea 


2, Lake Chicago {Toleston Stage) 

Two miles west and a little north of Buchanan, Berrien County, is a stretch 
of low land known as Bakertown marsh. The marsh was previously a lake 
about three miles long and a mile wide, but is how grown up in marsh grass 
and is practically dry. A ditch about a mile in length drains the marsh and 


exposes the strata, as noted below: 

Vm Marsh bog 16 inches 

VII Recent peat 20 ” 


Geol. Surv. Mich., VII, part ii, p. 247. 

Evidently includes trkarimta and its varieties. Walker says, “exhibiting ail stages 
from the unicarinate to the tricarinate form, — ^none ecarinate, 

Imperfect specimens, lacking the spire. 


m 


LIFE OF THE PLEISTOCENE 


VI - Peat and drift wood.. 

...... 10 

jj- 

V Lake silt (no shells) 

, a 

n 

IV Semi-llgn^iis peat... 

12 

ff 

Ill Shells and lake drift. 

...... 8 

j? 

H Blue clay 



I Quicksand. 

....... 7 to 

iOfeet 


: „ ^ The thickness of the sediraentary deposits above the sand is 81 inches or 
6 feet 9 inches. The quicksand (stratum' I), perliapSj represents the period 
of Lake Dowagiac when the glacial vraters drained into the Kankakee River, 
loaded with sediment (Plate XLVII, Fig. 1). The, clay (stratum II) ma}* repre- 
sent a quieter stage, after the main drainage had shifted to the Chicago outlet 
(Plate XL VII Fig. ,2). Stratum III probably represents the bottom of a larger 
St. Joseph River, for the species of naiads in this deposit are mostly of the river 
type* An arm of Lake Chicago extended up the St. Joseph River from Benton 
Harbor to about the vicinity of Berrien Springs^^ and the river drained into this 
extension of Lake Chicago. 

The fluviatile moliusks could have reached this locality from two sources: 
(1), by way of the Chicago outlet, across Lake Chicago and up the St. Joseph 
River; and (2), by way of the Kankakee River wdien it W’'as connected with 
the St. Joseph and Do'vvagiac rivers at South Bend. The mussels are mostly of 
the river type and their natural migration route w^ould be by way of a river. 
Just how long after the formation of Lake Chicago the St. Joseph-Kankakee 
drainage persisted is not definitely known, but it is believed to have continued 
for some time in a more or less modified form. The naiades represent a climate 
fully as warm as the present and they probably would not invade the waterways 
of an icy drainage. Certain boreal types of moliusks could and evidently did 
take advantage of this waterway- at an early stage. It is possible that both 
drainages were used and tlie fauna may represent a mixture of the two migra- 
tions. This stratum would seem to correlate with the Toieston stage of Lake 
Chicago and may include, also, some deposits made during the Calumet Stage. 

The five and a half feet of silt and peat above the shell deposit represent 
the later stages of this locality and indicate its change from a river to a lake 
and finally to its present marsh-bog character. Stratum IV indicates a period 
of low water between higher water — lake or river — conditions. The Moliusks 
(42 species) and other remains of life in the shell deposit are listed below 


Lasmigona compressa (=^pressus) 
costata {—rugosa) 
Anodonta grandis footiana 
Anodontoides siibcylindraceus 
Alasmidonia calceda {^deltoidea) 


Pleurocera devatum 
Goniohasis livescens 
Valvata tricarinata 
Amnicola limosa 
lustrica 


See Leverett, Illinois Glacial Lobe, plate XV. 
Walker, Nautilus, XI, p. 121; XIII, pp. 34, 55. 
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Eurynia ins (—mvi-eboraci) 

” ellipsiformisi^spaf'ulatiis) 
Lampsilts veniricosa 
Sphaeriumsimilei— sulcatum) 

^ striatinmn 
Pisidium near abditum 
” cofiiptessum 
” medianum 
” milium 
” paupefculum 
” roperi 

mntricosum 
” near vesiadare 
Campeloma integnmi 

integrum obestim 
suhsolidum 

Head of dipterous insect 


'Physaamillaria 
integra . 

” heierosirapha 
Ancyhis rmdaris 
Planorhis mtrosusi = bicarmatus) 
campanulatus 
triwhis 
deflectus 
parvus 

Galha dbfussa {^desidiosd, authors) 
humilis modicella 
Lymnaea stagmlis appressa 
Cafychium exiguum 
Succinea ovalis 
Strohilops lahyrmthica 
Vitrea hammonis {^radiatula) 
Mamimit americanum 


Considerable drift wood was observed, but none was identified. The shells 
occur in little colonies, just as they are found today. It is probable that these 
colonies represent localities where the water had brot together and deposited a 
quantity of dead shells, drift wood, and other debris, and not colonies of living 
mollusks. The mastodon skulls were found in and under the stratum of semi- 
ligneous peat, showing that these animals waded into the river after the shells 
were deposited. They were probably caught in the boggy marsh and drowned. 


3. Lake A lgonquin 

In Fairhaven To wnship, Huron County, in a bog near the corner of sections 
26 and 27, sands occur which lie at an elevation of a little more than 20 feet 
above the lake level (605 feet above tide). On the north side of section 34, 
deposits occur which are thot to be fragments thrown up on the beach. They 
are somewhat higher than the deposits previously mentioned. Both are re- 
ferred to the Lake Algonquin stage. The moliuscan remains in these deposits 
are tabulated below: 

Elliptio gibhosus 
Sphaerium striatimmi 
Pisidium contortum 
Goniohasislivescens 
Amnicola Umosa 

Extensive deposits occur in Bay County wdiich contain much biotic mater- 
ial.^® Several of these are referable to the Lake Algonquin stage. ^‘Near the 
northeast corner of section 33, near Monitor, is a depauperized fauna in a sandy 
loam deposit containing cobble stones. The she is are well preserved. The 
area was occupied by a swamp land formed back of the Algonquin beach to 

Cooper, Rep, State Board Geol. Si|rv. Mich., 1:905, p. 353, 


Campeloma species 
Planorhis campanulatus 
” deflectus 

” antrosus {^bicarimiius) 
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tHe .eastward. The elevation is about 601 feet”; 14 species are .recorded from 
thislocality. ' , 

MuscuUum secure .Galba obrussai==(ksMima'} 

■PisidiuM cmforlum ■ paluslris 

rotmdaium Fhysa elUptica , 

scuteUatum Plamrbis panms 

varmbUe ’’ iriwims 

’ venirkosum ■ ■ Smcima retusa 

venirkosum cosiatum Vdmtasimera 

■Sand deposits thot to be of Algonquin age occur .in a cut between section 24 

and 25j in Spaulding Township, Saginaw County.®^ The followdng species have 
been identified: ■ 


'Spedes ■' 

Sphaermm simile ( = sukatum) 
Pisidium compressimi 
variabile 
” walkeri 
Gonkbasis livesceus 
Pkurocera spedes 
Amnicoh limosa 
Compeloma integrum 
Physa spedes 


Physa gy-rina 
elliptic a 

Plamrbis anlrosus{ ■^^lUarinahis) 
” campanulatus 
” frivohis 
pan us 

Galba pakisiris 
reftexa 

Lymnaea siagtialis appressa 
Polygyra alholahris 


Some years ago, Mr. A. W. Slocum collected a number of mollusks from 
marl beds at Oden and Kegomic, Emmet Coimty. Oden lies between the 
Algonquin and Nipissing beaches, in fact is really on the Nipissing beach, while 
Kegomic is on the old lake floor. These marl deposits are reported as upwards 
of sixty feet in thickness, and the deposits, especially at Kegomic, probably 
represent both the Algonquin and the Nipissing stages. The large lakes, Burt 
and Mullet, as well as the smaller lakes, Crooked, Pickerel, etc., ar.:? relics of 
the wide strait which, during these lake stages, connected Lake Huron with 
Lake Michigan and separated portions of Emmet and Cheboygan counties 
from the lower peninsula, the fonner territory then being an island, with the 
Straits of Mackinac on the north. The following species of mollusks have been 
identified from the two localities: 

Oden 

Sphaerium striaiinum Plamrbis campamdatus 

Physa niagarensis Galba emarginata canadensis 

Planorhis antrosus Lymnaea stagnalis appressa 

Kegomic 

Sphaerium striaiinum Pisidium contortum 

MuscuUum secure Physa niagarensis 


Geol. Surv. Mich., VIII, part ii, pp. 97-102. Mollusks are listed from several other 
localities, but none seem to be from deposits made by the ice-bound lakes, other than those 
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' ■ Pisiimm compresstmi Ancylus paralkhs 

” mriahile Flamrbis defieckis 

” admisi affine ” crntpanulakis 

” medianum ^ 

” splendidnktm kumilisrustica 

” scufellatum 

Several deposits in Bay County (of doubtful age) are described by Cooper.®® 
On the east line of section 23, Hampton Township, extending south from Nebo- 
bish Avenue almost to the section corner, the annexed section occurs. 

Sand and gravel 10-20 inches 

Bed of muck 
Clay 

Shells are found in all three strata. Cooper believes that the region was a 
swamp during Nipissing or. late Algonquin time; 15 species of mollusks 
occur. 

EUiplio gihhosus? 

Sphaeriiim flamm 

” simile{=^ sulcatum) 

Pisidimn adamsi affine 
’’ compressum 
variahile 
virginicum 
” irapezoideum 

A second locality is on the north line of section 10, Merritt Township, not 
far east of the northwest comer. In a drain there was four and a half feet of 
white sand at the top, which was underlaid by a thin layer of muck above the 
clay. The section was not unlike that at the preceding locality. The deposit 
of muck is thot to represent late Algonquin or possibly Nipissing time, while 
the sand is believed to represent Nipissing time. Life is poorly represented 
here, Gomutew being the only animal seen. 

4, Nipissing Great Lakes 

The three deposits described below are believed to have been laid down dur- 
ing the Nipissing stage 

(1) In a drain about three feet deep on the west line of the northwest quar- 
ter of section 7, T. 13 N, R. 5 E, mollusks were, found in a silt-clay, either of 
lake origin or deposited more recently by the river. The elevation is about 
587 feet above tide. The assemblage of species suggests that the locality 
m^as a lake shore upon which the shells were cast by the waves. 

Op. cit.^ p, 252. 

' ^ Cooper , cik 


Goniohasis Uvescens 
Physa gyrina hildreihiana 
Planorhis anirosus 
” triwhis 
Galba cafascopium 
” obrnssa decampi 
Succinea retusa 
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Spkaerium Mcidentde 

Plamrhis trivoMs 

f isidium compressimt ■ ■ 

Segmeniina armigcra 

scutelhkm 

Galha caperata 

’’ variahih 

” ' kumiUs msdicdls 

V&kaUificarimia 

pakisiris 

Goniobasis imscens 

Succmea amra 

Amnicola limosa 

, retusm 

” wdkeri 

species 

PkysaellipHca 

Zmiimdes mimiscula 

PlwMfUs Mrstikis 

Folygyra mmodon 

farms ' 

Bifidaria pentodm 

(2) Ditch, 12-18 inches deep, .on the line between sections 9 and iO, T. 

13, N, R. 5 E., south of the quarter post 

The deposit is clay containing s'mal! 

pebbles. Specimens were also seen in the same section farther east. During 
the high water of the spring of 1904 , this region tos entirely flooded. . The 

area is on the border of the prairie region, 
from this deposit: 

The following fauna nas obtained 

Spkaerium simile 

Flanorhis anlrosus 

Pisidium adamsi affine 

” campamdatus 

” compressum 

deflect us 

” medianum 

” exacuom 

” sargenti 

kirstdus 

scutallakm 

” parvus 

” splendidtdum 

irivohis 

Valvata tricarinata 

Segmeniina armigcra 

Gonidbasis livescens 

Galha caperata 

Campeloma decisa 

ohrussa(=desidiosa) 

Amnicola limosa 

rejkxa 

walkeri 

Succmea retusa 

” lustrica 

Folygyra monodon 

Physa heterostropha 

” multilineata 

” gyrina hildrethiana 


(3) Muck underlying clay in a ditch on the west line of northw^est quarter 
section 31, Merritt Township, The elevation is 586 to 588 feet above tide. 
Sixteen species of mollusks have been identified. 

Spkaerium flavum 

Physa gyrina hildrethiana 

** simile 

Plamrhis antrosus 

” occidcntale 

campamdatus 

Pisidium compressum 

defleckis 

” scutellahm 

’’ trivohis 

Valvala tricarinata 

Galba reflexa 

Goniohasis livescens 

Lym?iaea stagnalis appressa 

Campeloma integra ^ 

Succinea retusa 

Mr. Frank B. Taylor (in a letter) reports four species from the Nipissing 
beach, in gravels, a little below the top, at Cheboygan. 
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LampsiUs luteola Gom'obasis: limscens 

Sphaerlum sifiatmum Gaibaelodes 


5. DeposUs of Uncertmn 

There are a multitude of lakesin Michigan which contain ancient marl beds 
referable to some one of the lake' stages. As these deposits cannot be correlated 
with any of the known beaches it is impossible to refer them definitely to any 
period of the- lake history. ■ They are probably to be classed as of Nipissing 
age, tho some may be as old as Algonquin time, or even older. Nearly all^^ 
the shellbearing strata are covered with peat deposits of greater or less thick- 
ness, showing that there has been a shallowing of the water sinoe the formation 
of the lakes.. .. 

Russell and Leverett®® describe a marl deposit beneath 5 feet of peat, in 
swampy territory three miles south of Ann Arbor, containing mollusks, as 
well as a skull of Casioroldes. The species of mollusks are indicated below : 


Valmta sincera 

iricarimta 

” tricarinata confusa 
Physa cmcillaria 
integra 

gyrina Mldrethiana 
” elliptica 

Planorbis campamdatus 
” Mrsutus 

exacuotis 
” parvus 

Galba ohrussa decampi 


Carychium exiguum 
Succinea avara 
’’ retusa 
Strohilops affinis 
Folygyra monodon 
Helicodisctis parallelus 
Pyramidtda cronkhitei antkonyi 
Zonitoides arhorea 
” minuscula 
Eucomdus ftdvus 

” chersintis polygyratus 
Vitrea hammonis 


The absence of pelecypods and the presence of so many land mollusks 
(nearly 50 per cent) is noteworthy. The deposit was either formed in shallow 
water or near the shore. It is extremely difficult to correlate the age of these 
deposits with that of any of the lake stages. The swamp is from 820 to 826 
feet above the sea, which is several feet above the highest beaches of the ancient 
lakes. The life may have been contemporaneous with Lake Warren, possibly 
correlative in time with the formation of the Forest beach. 

The presence of extinct mammals in the same deposits is evidence of their 
comparative antiquity. Bones of the mastodon as well as of Castor oides have 
been obtained and are preserved in the museum of the University of Michigan. 
Several molar teeth ot Castoroides were also found between the Ann Arbor Rail- 
road and Packard Street, in meadow land. This same swamp (but in later 
deposits) lias yielded the bones of the elk, deer, and other vertebrates, and we 
may well conceive that in former times these and other animals frequented 
this region and became mired in the swampy portions of the lake. 
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.. . The miiltitQcle.of lakes which' dot the surface of Berrien^ Cass/aiid. ¥aii 
Buren counties, especially, in the 'Swampy area near the Dowagiac and St., 
Joseph riversj nearly all have marl deposits correlative with the later stages of 
.Great Lake history. ...Some of 'these may date from the glacial Lake Dowagiac 
which, had its outlet thru the Kankakee Valley^ wLile others are relics of the 
.early stages, of Lake CMcago when an arm extended into Michigan and up the 
.valleys of the Paw^paw and Black rivers (Plate XLVII; figs. 1,2). ■ 

■ ' In the northwestern part of Cass County, and also partly in Van Buren 
County, is a lake of considerable size .known as 'Magician Lake. This body of 
Water. empties into, the Dowagiac-River thru Dowagiac Creek. Sivampy tracts 
and nM, s'hore lines, indicate that .this lake w^as once considerably larger and 
deeper. . On the north shore, "near the summer resort and about midw^a}" of the 
lake, .is an oM'eniba}?iiient which -is a swampy terrace about two feet above the 
wa.ter line.. , The upper three feet are peaty and boggy; beneath this stratum 
is. a marl bed ■ of unkiiowm,, depth, 'which' is filled with mollusks of the species 
indicated below: ^ . . 

Unw^ fragments 
, . Sphmrhmi sim ik{= sukaMmt) 

■ Fisidimn compresstm 

, mnaUle 

; mmhoracense: 

■ ” ' spkftdidulum. 

. ” admm affim 

VSmM irkarimia^^ 

AmMkohUfnosa , 

■' Imimca ,,,■ 

. , FdiiiesimndmkUm^^^ 

^ Fkysa miagaremis'.. ■ .■ 

■ ” . MmiUurm ,. 

' . 'Of , the abo^^^ varieties, 5 species make up about 90 per cent 

of. the. hulk of, The.:. mat eriah, ..These spe.cies are indicated in the order of their 
abundance. 

Valvata tricarimia 
PlamrUs farms 
Amnicda histrica 
Paludestrinanickliniana 
Galha obnissa decampi 

Lymnaea stagnalis appressa, Gcdba gadbana^ and Ph-ysa wdkeri do not live 
in the lake at the present time. This.' fauna may. have migrated up the St. 
Joseph River to the Dow^agiac^. River ;and' then up Dowagiac Creek. 

In the northeastern part of Berrien County, near the VanBuren County 
line, is another lake of about the same area as that of Magician Lake. This 

Central carlna almost absent in some specimens. 


Physa' wdkeri 
. gyrim 
PiamrMs anirmis ' 

anirosm rntgisiamm 
parvus 
dejlechis 
Mrsutms 
Plamrhis exacmus 
Galha palustris 
galbana 

” obrussa decampi 
” obrtissa exigm 
Lymnaea stagmlis appressa 
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body of water drains into the St. Joseph River, thru Kpestone Creek. Marl 
beds similar to those of Magician Lake occur in Pipestone Lake, from which 
the moUusks noted below have been obtained: 


Spimermm simile{^siikaktm) 
striatinum 
Pisidimn compressim 
mriahiU 

” spkndiduhm 
Vcdvata irkarimta 
AmnicolaJimosa pm-va 
’’ lustrica 
Physaniagarensis 
hetemtropha 


Plamrhis trimkis ■ 

' ■ anirosm . 

■ ■ ” r antrosus mgislonms 
. amtrosus striaius 
campamlaius 
'■P\ dejlecius 
\ ^ " himihis 

parvus, .Many monstrosdties 
Galha ohmssa decampi 
obnissaexigua 
Lymmea siagmlis appressa 


These moilusks evidentiy migrated to Pipestone Lake either by way of the 
Chicago outlet, the St. Joseph River, and Pipestone Creek, or up the Kankakee 
and St. Joseph rivers. It is probable that both routes contributed to the faunas 
of these lakes. , 

Galba bakeri has been described by Walker from a marl deposit in the bottom 
of Pine Lake, near Charlevoix.®^ 


6, Vertebrate Animals 

A number of vertebrates have been reported from the postglacial deposits 
of Michigan. A few of these have been noted in the preceding pages. Addi- 
tional records are listed below. Lane dtes the presence of both mammoth and 
mastodon.®® ■ ' 

Mammoth, Grand Ledge, Eaton County, one foot from surface in a low- 
swale once a duck pond; Pere Marquette shaft, no. 2, East Saginaw, Saginaw- 
County, 25 feet above the lake, feet below the surface. 

Mastodo7f, Em Claire, Berrien County, in ditch; Lenawee County and 
Shiawassee River, in Howell Township, found while dredging river; Hillsdale, 
Hillsdale County, in. swamp ;Cimton, Lenawee County; Olivet, Eaton County; 
Williams Township, Bay County, in deep hole of mucky soil, 3 feet below the 
surface; Parr, Midland (or AHegan) County. 

Many years ago, Wmchell®^ listed the following records of the mastodon: 

Seven miles from Adrian, Lenawee County, two feet below the surface, in 
a peaty bog. A section of the bog showed peat feet, marly clay 4 feet, 
loose sand at bottom. The balance of the records are without specific data 
as to stratigraphic location. Petersburg, Monroe County; Utica, Macomb 
County; Green Oak, Livingston County; Fentonvilie, Oakland County; Terre 

Nautilus, XXII, p. 18, 1908. 

Rep. State Board Geol Surv. Mich., 1901, pp. 252-253. 

Amer. Joum. Sci., (ii), XXXVHI, pp. 223-224, 1864. 
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Coupe, Berrien County (buried sk feet beneath the s.mta,ce).^^ Mephas jacheni 
;( =5= coltmU) is, reported as being found with antlers of the elk and deer. , 

Additional proboscidian records are given by Wood^^*^ as follows: 

: ' Elephas columbL Jackson County. 

; Elephas primigenius, Jackson, Van Buren, Macomb, and Clinton counties, 

Mammui americanum. Wa 3 me, Van Buren, Eaton, Muskegon, Montcalm, 
Gratiot, Saginaw, Jackson and Shiawassee counties. 

Castoroides ohioemis is reported from Lenawee and Lapeer counties, and 
also from two other, recently known localities,®® near Oivosso, Shiawassee, 
, County, and. in a tamarack swamp in Pittsfield Township, Washtenaw County, 
lying on a bed of gravelly marl, beneath three feet of peaty soil. Pkitygonus 
compessus has been reported®®"" from Belding, Kent County, in a peat bog. 
Five individuals were found. 

Baoikermm sa^ genii is reported by Gidley®^ from Moorland swamp, on the 
Charles McKay farm, near Grand Rapids, in postglacial deposits. Gase®^^ 
records a nearly complete skull ot Sy7nbos camfrons, found on the farm of 
Wm. J. Schlicht, about three miles northwest of Manchester. It lay in a bed 
of clay four feet below the level of the rather swampy surface and was covered 
by black muck filled with plant remains, a thin stratum of fine gravel separating 
the two layers. 

V. OHIO 

i. Imertebrate Life 

No data are at hand bearing on the lacustrine or fiuviatile life of Ohio that 
is referable to any of the Great Lakes stages. The beaches along Lake Erie, 
especially in the old Fort Wayne outlet,®® should ^deld good results when care- 
fully examined. In the Geology of Ohio, Volume I pages 488-489, Read men- 
tions a swamp behind an old lake beach at Ashtabula, Ashtabula County, 
which should contain the remains of lacustrine life. 

Sterki®^ lists a number of mollusks from a sandy deposit (perhaps loess) 
four miles east of Defiance, on the north bank of the Maumee River, at the 
State dam. Nearly all are pulmonates. 

Gastrodonta ligera Polygyra fratidulenta 

Zonitoides arborea ” injlecta 

” laeviscula ” hirsuia 

Lapham, Proc. Bost. Soc. Nat. Hist., V, 133, 1855. 

«5a Wood, Occ. Papers, Univ. of Mich., No, 4, p. 13. 

Wood, Science, N. S., XXXIX, p. 759, 1914. 

Wagner, Journ. Geol., XI, p. 777, 1903. 

«''Proc. U. S. Nat. Mus., XXXIV, pp. 681-684. 

Occas. Papers, ZooL Mus., Univ, Mich., No. 13, pp. 1-3, 1915, 

See Leverett, Monograph XLI, U. S. Geol. Surv. 

Proc. Ohio State Acad. Sci., IV, p. 402. 
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Vitrea kammonis{—radiatula) 

Pyramidiila solUaria- 


” indentata 

aUermta.:. 


Circinaria concava 

cronkhitei anthonyi 

Pdygyra profunda 

Bijidaria contracta 


” muUilineata 

Siiccinea avara 


” albolabris 

” rekisaj var. 


” zaleta 

Physa species (broken) 


clausa 

Pomatiopsis lapidaria 

t 

” mitcheliana 

Pisidium compressum 

” thyroides 

Pisidium fallax 


elevata 

fragments 



From Holmes County, Claypole’® has recorded tlie presence of a fauna which 
is probably post-Wisconsin. The locality is near Millersburg, which is near 
the edge of the Wisconsin drift. The deposit was found in a ditch in a swamp. 
Six feet of peat covered a bed of shell marl, in or on which a Megalonyx skeleton 
was lying. The animal died, it is evident, after the marl had been formed. 
The upper layers of the marl contain the following species of mollusks: 
Vahatatricarinata Flanorhis parvus 

Amnicola limosa Sphaeriiim simile 

” liniosa porata Pisidium tirginkum 

By far the most complete postglacial fauna yet described from marl deposits 
is listed by Sterki from two localities in northern Ohio. ''One locality is in 
Erie County, a few miles east of Sandusky Bay and a few miles west of Castalia, 
and appears to be of comparatively recent date, the marl beds possibly still 
forming at some places. The other loc^ity is in the northeast corner of Sum- 
mit County, where it was exposed by the dredging of Tinker’s Creek. It 
appears to be covered, at least in part, by several feet of sand and gravel. It 
is very rich in fossils but its fauna isradicllay different from that of the Cas- 
talia locality. ” It has not been possible to correlate these deposits with any 
of the stages of the Glacial lakes. 

In the Castalia beds there are 75 species and races, 50 of which are land 
species and 25 are fluviatile species, or 66 per cent land species. In the Tinker’s 
Creek fauna there are but 8 land species and upwards of 45 fluviatile species, 
or only 15 per cent land species. Of the fluviatile species, only 10 are common 
to both localities and but one, Flanorhis parms, is abundant in both. The 
presence of Acella haldemani and Lymnaea stagnalis appressa in the deposit 
at Tinker’s Creek is especially noteworthy, both being rare in Ohio. The lists 
of species from these localities with notes, prepared by Dr. Sterki, are given 
below: 

■Fossil mollusks from ■ Castalia ■ marls 
Erie County 

Gastrodonta tiger a, rather scarce. 

Zofiitoides arhorea, frequent. 

« Amer. GeoL, VII, pp. 122-132, 149-153. 


Zonitoides minuscidaf common to abundant. 
Vitrea hammonis, common. 

Vitrea wheatleyij a few. 

Vitrea rhoadsi, one not full grown. 
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ViireainderMta, common, 

Eiiconulus ■ ■ 

Eiic-omikis chersinuSf scMce. \ : 

Eticomdus ,sterkii, scarce. 

Agriolimax campestfis, some shell plates. 
Limadd, species indet. One shell plate, 5 
mm. long, 3.5 mm. broad, rather thick. . 
CifciftafiO' conca/ud, rather frequent, 
HeUcodiscus Uneakis, common. 

Pyrafuidtdd soUtdfid, scarce. 

Pyrdwi-didd dUsTnofd^ rather scarce. 
Pyramidula perspectiva, very scarce. 
PyrmmMa cronkhitei antho7iyi, very scarce. 
Punckm pygmmm, rather scarce. 
SphyrdMum edenluluMy very scarce. 

Polygyra profunda^ common, large. 

Polygyfd wtdtil'iuccLtdj abundant, one speci- 
men reversed. 

Polygyra albohhris, scarce. 

Polygyrd thyfoidcs^ common. 

Polygyra pemisylvanica^ but one specimen 
found. 

Polygyra paUiata, scarce. 

Polygyra trUentala, rather scarce. 

Polygyra fratduleMdy common, 

Polygyra tnonodon^ abundant. 

Polygyra hifsuta, kcciuent. 

Strohilops lahyrintUcus, rather scarce, 
Strobilops abundant. 

Vdllonia pulchella, frequent, of fresh appear- 
ance, not chalky. 

Piipoides marginatus, common, of fresh 
appearance, not chalky. 

Gastfocopta armifera^ typical form rather 
scarce. 

Gastrocopta contractaj common. 

Gastrocopta pentodon, scarce. 

Gastrocopta tappaniana, abundant, mostly of 
a small, oval form. 

Gastrocopta cortkaria^ very scarce. 

Vertigo ovata, rather frequent. 

Vertigo morsei, common. 

Vertigo elatior, common. 

Vertigo tridenlata^ very scarce. 

Vertigo milium^ very scarce. 

Suednea ovaliSj rather frequent. 

Suednea retma, rather frequent, different 
forms. 

Suednea mara, rather frequent, shells fresh, 
not chalky. 


Sucemea amm?i form with long, slender 
. spire, apparently distinct; 8-10 mm. long, 

4+whorls. 

Carychium exigmm, abundant. 

CarycMum exiles rather scarce. 

Galba reftexa, common, variable. 

Galba nashotahensiSf itequmi. 

Gcdha humilis modiceUa^ rather comnion, 
Galha humilis rustica, frequent. 

Galba parvd^ not common. 

Gaiba dcdli, common. 

Galha caperata^ rather common. 

Planorbis trimhiSi abundant, 

Planorhis umhilicaielhis^ ■ two, , small and 
probably immature. 

Platiorhis pai^miSy common, ratlier small with 
narrow whorls. 

Planorbis crista cristatuSj scarce, 

Segmentina armigeray common. 

Amyhis^ several species not yet identified. 
Gundlachia species, one specimen. 

Pkysa gyrina, common and variable. 

Physa mtegra, rather scarce. 

Pkysa heterostropha? , small with short spire; 
frequent. 

Physa aplecioides, scarce. 

Aplexa hypnonm, rather scarce. 

Goniohasis livescens, common. 

Pomatiopsis lapidaria^ fairly common. 
Pisidiiim ahditum, frequent. 

Pisidium paiiperculumj scarce. 

Pisidium mediamim^ very scarce. 

Pisidium rotundatum^ verv scarce {one 
valve). 

Not a trace of Unionidae observed. 

Fossil mollusks from Tinker’s Creek, marls, 
Summit County, Ohio 

Zonitoides arhorea, veiy scarce. 

Vitrea indentata, very scarce. 

P yramidtila cronkhitei anthonyi^ veiy 

scarce. 

Polygyra profunda, one specimen. 

Suednea ovalis, very scarce. 

Suednea retusa, very scarce. 

Suednea avara, very scarce. 

Carychium exiguum, very scarce. 

Lymnaea stagnalis appressa, rather scarce. 
Acelkt haldemani, scarce, a few fragmenta 
only. 
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Fseudosliccinea columella, scarce. 

Galba htmiilis modicella, mthtt frequent. 
Galha ktmiilis rusUcaQ), rather scarce. 

Gdha obrussa decampi, common. 

Hanorhis campamdakis, not comraon. 
Piafiorbis binneyi, veiy scarce. ‘ 
PIsnorbis antwsiis, common. 

Planorbis exacuous, iiQqmnt 
PlanofUs rubcilus, rather scarce. 

Plamrhis crista cristatus, scarce. 

PlanofUs pamis, common, rather variable. 
Flanofbis albus (^Mrsukis), common. 
Ancylus parallelus, 

Aficylus hirtlandi, 

Gundlachia species, first stage, one specimen 
Physa gyrina, rather scarce. 

Pkysa integra, scarce. 

Physa heterostropha (?), scarce. 

Physa sayii,ldi.tg&, rather frequent. 

Amnicola limosa, common. 

Amnicola lustrica, common. 

Amnicola enuirginata, scarce. 

Valvata irkarinaia, common. 


Valvalasincera(?), 

Sphaerium sulcatum^ rather frequent. 
Sphaerimi skiatinum, him. 

Sphaerium solidtdum, sontcc. ^ 

Sphaerium rhomboidetmt, voty scQ>.s:ct, 
Mtiscidiimdrimcahim,mthovixtqmnL 
MuscuUim secure, scarce. 

MnscuUmn rosaceum, scarce. 

Pisidhmt compresstm, common. 

Pisidmm fallax, scarce. 

Pisidium varlahile, frequent. 

Pisidium adamsi affine, rather scarce, juve- 
nile to adult represented. 

Pisidmm abdikun, rather scarce. 

Pisidium pmiperctiliim, abundant. 

Pisidmn walkeri, scarce. 

Pisidium scukllakm, 

Pisidium ohioense, scarce. 

Pisidium splendidukm, frequent. 

Pisidium rohmdakm, scarce. 

Pisidmm medianum, frequent. 

Fragments of Unionid® only in a thin top 
layer which may be of later origin* 


2. Vertebrate Life 


Hay^^ refers the deposit in Holmes County containing the Megalonyx 
skeleton to post-Wisconsin time, with the following note: '‘The terminal 
moraine of the Wisconsin drift sheet runs through the county in an east by 
northeast direction, and this had led to the formation of a small lake north of 
it, which finally became a swamp filled up with peat. By some means the 
Megalonyx had left his remains in the lake after the foi-mation of the shell marl 
.and before the growth of the peat. It is evident that this sloth existed after 
the retirement of the Wisconsin drift-sheet and long enough after it for the 
climate to become sufficiently warm to permit this anifnal to wander into 
OHo.’^ Dr. Hay also cites Megalonyx from Norwalk, Huron County, estab- 
lishing be 3 ?'ond doubt the occurrence of tliis giant sloth after the retreat of the 
Wisconspi ice sheet.'^’" 

Mastodon remains have been reported from various parts of Ohio. Those 
referable to post-Wisconsin time are listed below. 

Bucyrus, Crawford County, in swamp, embedded in muck and 
Clay Township, 234 miles east of St. Johns, Auglaize County, in swamp, under 
3 feet of black muck and 5 feet of marly clay;*^^ Springfield, Lucas County, in 


36tli An. Rep., Dept. Geoi. Nat. Res. Ind., p. 558, See foot-note 70. 
’’2 Science, XXXIX, p. 84^, 1914. 

Winchell, GeoL Ohio, II, p. 247. 
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marsli;^^ German Townsliip, '.Montgomery County City, ¥anWert 
County, in: alluvium on blue marl;"® Deerfield Township, Ross County, in 
alluvium of a brook; Crawford County, in calcareous' swamp ^ diluvium; San- 
dusky, Erie County, in recent bog of muck; Massilon, Stark County, on Oliio.. 
canal,, in .quagmire iess' than two acres in extent, the tusks and bo.nes resting 
on gravekand pebbles and covered by three feet of peat; Cincinnati, in valley 
drift; Preb'e County. 

Klippart adds the following records:^^ Medina County, in marl pit; Cleve- 
land, Cuyahoga, County; McArthur, Hardin County; .Woodstock, Champaign 
County; . New, Holland, . Fayette Count}^ between Madison' and Pickaway 
counties. 

A mammoth (Eiephas columU) has been reported from near Montvile, 
Geauga County: *^the remains were obtained from a small marsh, which had 
apparently been an open pond with a cla}^ bottom, and which had been slowly 
filled from the growth of swamp vegetation; the remains being obtained from 
the clay at the bottom ot the marshP’^® Near Circleville, Pickaway County, 
the bones of both the mammoth and the mastodon have been foundd® 

Castoroides ohioensis is reported from Nashport, Muskingham County,®® 
in valley drift and swamp mud; from near Greenville, Darke County, four feet 
below the surface in a swampy locality;®^ and from Preble County, with 
mastodon.®^ 

The remains of Platygonus compressus have been discovered in great abund- 
ance in Cleveland.®® They were found embedded in a calcareous clay, inter- 
mingled with calcareous sand, on the bank of the Olentangy River. Evidence 
of the presence of six small individuals was obtained at a depth of 8 feet below 
the surface, and six larger individuals were discovered 4 feet deeper. Symbos 
camfrons has been reported from Trumbull County®^ and Mylohytis nasutm 
from Columbiana County. ®^*^ 

Geol. Ohio, I, p. 536. 

GeoL Surv. Ohio, 4th. Series, Bull. 16, p. 103. 

Whittlesey, Amer. Journ. Sci., V, d. 215, 1848. AE that follow are from this reference 
Several records, especially those from valley drift, may belong to older formations. 

Cin. Quart. Journ. Sci., II, p, 153. 

Geol. Ohio, I, p. 526. 

Atwater, Amer. Journ. Sci., (i), II, pp. 245-246, 1820. 

■ ‘’0WhittIesey,Amer. Journ. Sci., (ii),V,p. 215, 1848. 

81 Langdon, Journ. Gin. Soc. Nat, Hist., VI, pp. 238-239. 

82 Moore, l.c., XIII, pp. 138-139. 

88 Klippart, Gin. Quart. Journ. Sci., II, pp. 1-6, 1875 

^ Leidy, Smith. Gontr. Knowl., V, Art. 3, p. 16. 

Hay, Iowa Geol. Surv., XXIII, p. 226. 
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VI. PENNSYLVANIA 

Records of life from the glaciated portion of Pennsylvania are apparently 
rare. White, many years ago, recorded a marl bed under 2-3 feet of peat in 
Erie County. The deposit is now one and a half miles from Conneaut Lake 
and it is thought at one time to have formed a part of this lake. The marl bed 
is over 22 feet thick and of wide extent, 60 acres being known in one place. 
The peat bog is 25 feet above the level of the present lake. A second bed of 
peat is reported under the marl bed. Eight species of mollusks were found in 
the marl. , 

Sphaerium striatinum Planorbis antrosus {—bicarinaiits) 

Amnicolalimosa Planorbis irmlvis 

Galhd huftiilis ]piodicdla\ Planorbis campanulakis 

Physa heterostropha Planorhh parvus 

Van Rensaelaer^’* records the mammoth from Beaverdam, Erie County. 
It was found near the border of a small rivulet about 600 feet above Lake Erie, 
and not far from the lake. 

VII. NEW YORE 

Records of the life of the ancient glacial lakes are exceedingly rare from 
this state. This paucity of knowledge is due doubtless to lack of observation 
rather than to absence of material. Mollusks (Unios) and wood have been 
reported from the Ridge Road bordering the south shore of Lake Ontario, 
which marks the shore of glacial Lake Iroquois (Algonquin stage).®* No 
authentic lists of species from this beach have been seen. Eaton, many years 
ago, reported on the strata in the Erie canal, and mentioned the presence of 
organic remains in clay deposits.®'^ Picea canadensis is mentioned and reference 
is made to “immense quantities of fresh-water shells. ” A list of the MoUusca 
is given, the identifications being made from Sowerby’s Manual. Just what 
species were really represented it would be difficult to say mth certainty. 

Bulla f Mis 
Limmalmgiscaia 
. minima , 

It seems evident that much material of great value was collected from the 
Erie canal, and it is a pity that some American conchologist, like Say, could 
not have reported upon the species represented* 

Second Geol. Surv. Penn., 1879, QQQQ, pp. 4041, 1881. 

Amer. Journ. Sci., (i), XIV, pp. 31“33. 

Hail, GeoL of New York, part IV; Bell, Can. Geol, VI , p, 4-1 . 

Amer. Joum. Sci., (i), XXI, pp. 138, 200; XII, pp. 17-20. 


Planorbis oUma 
” alba 

” paludosa 

annulaia 
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1. Algonquin Stage (Lake Iroquois) 

The post-PIiocene shells of Goat Island, Niagara River, have been known 
for many years, but their relation to the ancient glacial lakes has but recently 
' been recognized.^^ The deposits in which the shells are found' w^ere laid down 
during the 'Algon'quin stage, about the time that Lake Iroquois was at its high- 
est level. The Niagara River then connected a diminished Lake Erie with 
Lake Iroquois. ^ The deposits consist for the most part of coarse, subangular 
fragments of rock, gravel, and some sand. ■ Its depositional character shows 
that it was' laid down in rapidly flowing water, w^here the current was too swift 
for stratification. The shells are usually found in cross-bedded strata, showing 
that they were placed in these deposits by the currents "which moved the sand 
and gravel. Many of these deposits probably represent dead and loose shells 
which were picked up and moved along, but in a few instances they are found 
in situ (as at Prospect Park) indicating that they lived on the spot where they 
were buried. Mollusks have been found at Goat Island, Prospect Park, 
Whirlpool, and Muddy Creek on the American side; and at Queen Victoria 
Park, Whirlpool, and Foster’s Flats on the Canadian side. The comparative 
distribution is expressed in the table shown on page 149. 

Similar material, consisting of large numbers of Unio shells in a soft and 
fragile condition, was recently found in tlie city of Niagara Falls, in an excava- 
tion in Falls Street, about 100 feet east of Prospect Street, at a depth of 9 to 
10 feet 9® 

Of the species listed by Letson all but two are no^w living in western New 
York, in the Niagara River, or in lakes Erie and Ontario. Ftisconaja solida 
is a Mississippi River species, not now living in the St. Lawrence drainage.®^ 
Flmrobema cocicnemt appears to be referable to the form called magnalacustris^ 
which is not uncommon in the Niagara River. Amnicola letsoni was at first 
described as an extinct species, but has since been found recently washed up 
on the shore of Lake Erie in Monroe Coimty, Michigan, and from the drift of 
the Raisin River at Dundee, Michigan. Goniobasis livescejts fdagaremis 
differs from the variety as found elsewhere in the persistence of the peripheral 
keel in the adult stage. 

Just what relation this fauna may bear to the smaller Lake Tonawanda,®^ 
wHch extended eastward up the valley of Tonawanda Creek for about fifty 
miles, is not known; there seems to be no reason wh}-’- a lake fauna, such as the 

Letson, Bull. Buff. Soc. Nat. ScL, VII, pp. 238-252; Kindle and Taylor, Niagara 
Folio, No. 190, XJ. S. G. S., pp. 14, 19; Geol. Surv. Canada, Guide Book No. 4, p. 41. 

See Grabau, Bull Buff. Soc. Nat. Sci, VII, pp. 61-68. 

Niagara Folio, p. 14. 

In Miss Letson’s list this species is given as occuring in the Niagara River. The writer 
knows of no record from the St. Lawrence drainage. 

Kindle and Tay lor, Niagara Folio, p. 19. * 
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one in the Niagara gravels, should not have lived in this lake, which presented 

a ' favorable eiivironment. 


List of Species 

Goat 

Island 

Pros- 

pect 

Park 

Queen 

Vic- 

toria 

Pk. 

Mud- 

dy' 

Creek 

Whirl- 

pool 

(Amer- 

ican) 

Whirl-, 

pool 

(Cana- 

dian) 

. Fos- 
ter’s 
Flats' 

Fuscomja solida 


X 






Pleurdbema caccme.um (magnalamstris?) 

X 

X 

X 

X . 


X 

> 

■. X ■ . 

EiUpido gihbosus 


X 


■X 




A iasmddonta marginata 

X 






” caiceola.. 

X 







Eiirvnia eUipsiformis...,...: 


X 






” recta.............. 








Spkaermm striaiinum 


X 

X 


X 


X 

stammemn 


X 






iorsmn (vide Sterki) 

X 







P-isidhi ni tirglmcum 








compressum....... 

T 







ahdikim 

■X ' 

X 







‘ulira-MontafiuM . . . . 







sculallaiunt...... 

X 







Cantpelonia deciswn 

T 






X 

Valvata tficarinata 







X 

xincera. ......i 

1 

T 







Afftuicola- ieisofu 

i 

X 







Ufuosa 

X' 






X ■* 


X 















Pomatiopsis lapMaria 






X 

X 

’Pleufnt.efei.'sph'idf^.fp. 

X 







(Taniohaxis lii}esce.ns. 

X 

X 

X 

X 

X 

X 



X ' 















Jf.nldp.pT.fj'ip, 

X 







Pkysa keiernstrnpha ...................... 

X 





X 

X 










X 






X 

” parvus 

X 






X 


X 







Eiiihff. /ihfpsvp. 

X 





X 

X 


X 





X 

X 










Deposits referable to the Iroquois stage®^ (wMch is thot by Goldthwait to 
be older than the formation of Lake Algonquin^'^) occur near Ithaca, at the 
south end of Cayuga Lake. These deposits were discovered while making 


Tarr, Journ. GeoL, XII, p, 19 . 

« Bull. GeoL Soc. Amer., XXI, pp. 227-241. 
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artesian well borings- Tlie lacustrine .deposits rest on: .tlie till and are from 
200 todOOieet m tliickness. The sequence of strata is as follows: 

Surface soil 

..Clay, ' 

Sandy clay, containing trees and mollusks 

Gravel 

Clay and stones 

Clay 
. TiH 

The upper clay varies from 40 to 60 feet' in thickness and coiita.iiis frag- 
ments of mollusks and pieces of reeds and wood; logs we.re encountered in,, two, 
cases at 38-39 and 33 feet; the sand and gravel varies from 20 to 70 feet and 
contain plant fragments, mollusks and many logs, several of good size; beneath 
the coarse material is a second layer of clay of considerable thickness, which 
overlies the true till Prof, Peiihallow identified the wood as follows: from 
south w’ell, 30-35 feet in clay, Finus rigida; from well No. 1, SO feet, in gravel, 
Larix americana. Dr. Bail identified the moliuscan genera as Valvata^ Planar- 
bis^ Amnicola, Fisidimn, and Spkaerium, 

The evidence, according to Tarr, seems conclusive that these sands and 
gravels were either shallow-water, lake-margin deposits, or else stream-made 
land deposits, and tliat tliey were succeeded by lake conditions. To the writer 
they seem like lake-margin deposits, such as may be found on the southern 
shore of Cayuga Lake, where a great stretch of beach is covered with fragments 
of lake debris, consisting of mollusks, crayfish, fish, and hundreds of logs of 
all sizes. Like tlie Huron -Erie basin to the west, these deposits mark fluctua- 
tions in the level of the lake, and their interpretation would perhaps be as 
interesting as that already worked out at Chicago, and other places. 

Six species of fresh mter shells have been reported from New York City 
which are referable to late postglacial time. The deposit from which thev 
came is thus described ^*The shells here mentioned were found at %vhat is now 
I7lst street and Morris Avenue, Borough of the Bronx, New York City. The 
swamp wMch is situated at this point lies in a long, narrow, anticlinal valley 
which has been eroded in limestone. When the street, now .known as Morris 
Avenue, was filled in across the swamp, the peaty deposit, which had accumu- 
lated here, was forced up to heights of several feet on either side of it. This 
caused the peat to crack in all directions and revealed numerous pockets which 
were full of small shells. The species recognized are noted below. 

Amnicola Ihnosa Planorhis antrosus {^hicarmatus) 

V alvata tricarimta parous 

Physa heierostropha Pisidutm variabile 

Humphreys, Nautilus, XXIII, p. 10. ' ' 
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There are doubtless niimerous small lakes m.:New York, State which'' ^ 
marl .deposits containing the remains of. an , ancient fauna. ■ No records of such 
have come to the witer's notice, except one .at West Chartton, .Saratoga, County, 
from which ohmssa decampi was obtained. The:locality is said/to be an 
extinct lake and, the marl bed is under six feet' of ■ muck.^^ ^ , Near Schenectadyj. 
fossil leaves have been found, 10-12 feet below the surface of the flats or alluvial 
banks of the Mohawk River, in ..fine, black river mud.®^ 

2, Remains of Land Afiimals 
a. The Mastodon 

That the mastodon once ranged over the entire state of New York is clearly 
indicated by a large number of its remains which have been found in widely 
separa ted localities. Clarke^® has published a list of the known records, which 
is summarized below, arranged from the eastern to the western portion of the 
state. 

Orange County. Montgomery, in marl beneatli peat bog, 10-20 feet 
beneath the surface; Near Chester, Newburg,^^^ Scotchtown, Hamptonburg, 
Otisville, Monroe, Arden, Balmville, and Salisbury’s Mills. The bones were 
found ill sand, clay, or shell marl, beneath a bed of muck or peat. 

Suffolk Coimty. Between tides, four miles east of Riverhead; head of 
Beaseley’s Pond near Jamaica, on gravel under about 4 feet of mucL^®^ 

Sullivan County. Between Red Bridge and Wurtsboro. 

Ulster County. Ellenville. 

Duchess County. Poughkeepsie, in marsh. 

Greene County. Near Baltimore, Greenville, and Freehold. 

Columbia County. Ciaverack. 

Albany Count}". Coeymans. 

Wayne County. Macedon. 

Monroe County. Rochester, in hollow or watercourse; in Mount Hope 
cemetery; along Genesee Valley canal, where it crosses Sophia Street, 4 feet 
below the surface, in gravel covered by clay and loam, beneath a deposit of 
shell marl, and about 2 feet above the poilshed limestone; bank of Ironde- 
quoit Creek, two and one-half miles from Pittsford, 5 feet below the surface. 

H. B. McWilliams, In Smith. Inst. Coll. 

Tomlinson, Amer. Journ. ScL, (i), XXIII, p. 207. 

New York State Museum, Bull. 69, pp. 921-933. 

99 Hovey, in Ann. N. Y. Acad. ScL, XVIII, p. 147, says that this material was 6 feet 
below the surface in soil consisting of loose black mould, mingled apparently with com- 
minuted fibres of sea weeds, etc., underneath a pale bluish clay. 

Steams records the mollusk Planorhis parms, with a mastodon from this locality 
(Nautilus, XIII, p. 101). 

Brevoort, Proc. A. A. A. Sci., XII, pp. 232-234, 1858, 
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, Ontario 'Comity., .Seneca, 'beneath 'marl and diatomaceoiis earth, about 
3 feet from the surface. ■ 

. Livingston, Comity. 'Geneseo, mixed with marl and fresh water shells,, a 
few feet below the surface; Nixnda, Scottsburg, and Fowierville. 

Genesee .'County., Stafford, beneath muck, on clay and sand; Leroy, in bed 
of marl; Batavia. 

Tompkins County, Near Ithaca, in deposit of modified drift. 

Orleans Count}^ Haile}?-, in excavation for Erie canal. 

' Niagara County. Niagara Falls, in fine gravel and loam containing fres,h 
water shells; found in digging a mill race on Goat Island, 12-13 feet below the 
'.surface. , 

Wyoming County. Pike; Attica, in unlaminated day, 2-3 feet beneath 
surface, overlaid by clayey muck and loam. 

Cattaraugus County. Hinsdale, with remains of deer (elk?), 16 feet below' 
surface, in gravel and sand. 

Chautauqua County. Jamestow?n, in muck, a little below present level 
of Lake Chautauqua, associated with bones of elk; Westfield, on pavement of 
heav>’' boulders, and under several feet of black clayey muck; at Levant, four 
miles east of Jamestown, leaves have been reported between Ia}^ers of clay at 
a depth of 15 or 20 feet.^®^ The vertical section at this localit}' is reported to 
be as folio w?s: 


Yellow sand 


Quicksand 

0 4 

Yellow day...... 

5 0 

Blue clay..... 

70 0 

Hardpan 

........ X X 

Total.......... 

79 4 


The hardpan is probably referable to the old drift thot to be Kansan. 
(Why may it not be Illinoian?). 

Staten Island. A mas todon^s molar tooth, associated wdth twigs and cones 
of Picea canadensis, in a deposit two feet thick, 8 feet below the surface, was 
found in a Moravian cemetery at New Dorp. The locality is a swamp and is 
1200 feet from the margin of the moraine. Whether this deposit is pre- or 
post-Wisconsin has not been stated. 

Additional records are, Lisle, near Binghamton, Broome County;^®^ Geneva, 
Ontario County Belvidere, Alleghany Gounty.^^® 

The remains of mastodons, as well as of other mammals, are usually found 
in clay or marl beneath a bed of muck or peat. 

Reis, Bull. N. Y. State Mus., HI, No. 12, p. 103. 

Amer. Journ. Sci., (iii), X, p. 390, 1875. 

Hitchcock, Science, VI, p. 450, 1885. 

Amer. GeoL, XXXIII, p. 60. 
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Cefini'S canadensis Jamestown, Chautauqua County, in muck a little 
below p,resent level of Lake Chautauqua, associate.d with' the mastodon; 
Seneca, Ontario County, beneath marl and diatomaceous eartli about 3 teet 
from the surface, associated with mastodon; Farmington, Ontario County, 
in cedar swamp, in peat, 6 to 18 inches beneath the surface; New Hudson, 
Alleghany Co.unty (vide Hall). 

New Hudson, Alleghany Cod^^^ Homs of elk and deer were found many 
years ago at New Hudson, four miles from Cuba, at the summit level of the 
old Genesee Valley canal, in a deposit of muck 12 feet beneath the surface, 
associated with pieces of wood gnawed by beavers. 

OdocoUem mrgmianus. Cattaraugus, Green, and Alleghany counties 
(Hall). ■ 

Flatygonus compressus}^'^ The remains of this animal were found by Prof. 
Henry A. Ward, many years ago, in a gravel bank excavated for a railroad 
near Rochester. This is the northernmost record for any member of this 
family. There seems to be no question concerning the occurrence of this 
extinct peccary during post-Wisconsin time. 

Rangifer tarandus. The barren-ground caribou is reported from Sing 
Sing, New” York, where antlers were found in the bed of an ancient lake (now a 
deep peat deposit) 6 feet below the surface. 

Cast oroides ohioensis^^'^ has been reported from a swamp near Clyde, Wayne 
County, at an elevation of the Ridge Road (Iroquois Beach). The strata 
exhibit the following sections: 

1. Muck and soil. 2 feet 

2. Fine sand with occasional bands of cla}?', with alternating layers of sand, twigs, 

leaves and other fragments of vegetable matter........ 2-3 feet 

3. Much peaty soil, composed of fragments of wood, bark, leaves, and trunks of trees 

ol large siae. Skull of Castor aides in this stratum ..4 feet 

4. Fine sand with shells of Plamrbis, Valvatay Cyclas, etc 2-3 feet 

5. Ancient drift 

Elephas columbiF^ Tw^o specimens of this elephant were found several 
years ago near Irondequoi t River in Monroe County, ten miles east of Roches- 
ter. They were in a deposit of sand 4 feet below the surface, partly under the 

Clarke,. 0 ^. ci/. 

Hall, 6th An. Rep. State Geol. N. Y., 1886 (1887), p. 39. 

Hall, Journ. Best. Soc. Nat. Hist., V, p. 391, 1846. 

^0® Hall, Geol. N. Y., part IV, 1843, pp. 364, 367. 

Leidy, Trans. Wagner Inst. Sci,, II, pp. 41-50. 

Leld}^, Proc. Phil Acad., 1859, p. 194. 

m Wyman, Proc. Bost. Soc. Nat. Hist., II, p. 138; Hall, Journ. Bost. Soc. Nat. Hist., 

':V,p. 385-391:. 

Miller, Bull N. Y. State Mus., VI, No. 29, p. 373. 
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stump of 'a large forest' tree.^'^^ The remains 'of a mammoth .(species mot 
recorded) were also found in a swamp near Crawford,. Ulster Countyd^*^ 

Equm cmnflicakis {^major). .Miiler^^^ records a fossil horse from '^Keenes 
Station, near Oswegatchie River oxbow in Jeiferson County. Dr. Skelton^^® 
also, cites a fossil horse (Eqmis major) from near Troy, Rensselaer County l 
No ovidenee. is at hand tO' show that these records have been substantiated., 
has recently remarked that authentic speciinens of fossil horse 
remains have been reported from any deposits overl 3 dng the latest sheet of drift, 
the Wisconsin/ 1 and the two records, cited above are open to question. They 
may have been founded on. tlie bones of the recent horse, that of Dr. Skelton 
being so considered by Hay 

' ' Bisoft bison was .recorded many years from the outlet of Chautauqua 
Lake, 10 feet^ below the surface in unbroken soil. Only a tooth was’ found, in 
a deposit of black muck. 

Vertebrate remains have been foimd in postglacial deposits near S>Tacuse. 
These deposits are believed to be post-Iroquois and to have been made in a 
dimnishing Onondaga Lake following the Mohaw^k drainage of Lake Iroquois. 
They are 400 feet above sea level and 36 feet above the present Lake Onondaga. 
Mollusks were also found with the vertebrate remains but these have not been 
identified, as far as knoTOd^^*^ Four species of mammals are represented, as 
noted below: 

Vfsus ammcanus. Will and Baumer factory, north side of Ley Creek on 
east shore of Onondaga Lake. 

Odocoileus iwginianus. Same locality as above; Harbor Brook, near Avery 
Avenue (city line on west), Syracuse. 

Bison bison. North side of Croton Street (near East Raynor Avenue) and 
2i0 feet west of Renwick Avenue, S 3 n:acuse, about 10 feet below the surface at 
junction of muck and clay. 

Elephas primigmius. East side of Limestone Creek near Manlius Station 
(now Minoa) on West Shore Railroad. 

Vin. CONNECTICUT 

The mastodon roamed about Connecticut during post-Wisconsin time. 
Steward-®, long ago, reported this animal from two localities: in Farmington 

1^3 Amer. Joum. Sci., (i), XXXII, pp. 377-379, 1837, 

Tkompson, Ainer. Joum. Sci., (i), XXIII, p. 249. 

Bull N. Y. State Mus., VI, No. 29, p. 373. 

Proc. Bost. Soc. Nat. Hist., VI, pp. 303-304. 

Ind. Dept. GeoL Nat. Res., XXXVI, p. 586. 

Science, N. S., XXX, p. 890, 1909. 

Kniglit, Amer. Journ. Sci., (i), XXVII, pp. 166-168, 1835. 

Smith, BuU. N. Y. State Museum, No. 171, pp. 64-72, 1914. 

Amer. Journ. Sd., (i), XIV, p. 187. 
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canal near CiiesMre, thirteen "miles north of New Haven, in diluvial gravel ; 
and at Sliaroii, in Litchfield County.. ■ In a later publicatioii*^‘^^ a vertebra of a' 
mastodon .was reported .from a canal in- the town of BeriiHj .twelve miles., south- 
west of Hartford. . It was found, in a tufaceoiis lacustrine formation containing 
tl\tshdhoiPIanorbiSjLymmeaj2,vA 

IX. VERMONT 

The remains of an elephant (species not indicated) were found in a cut' in 
the Green Mountains/on the line of the Rutland and Burlington Railroad in 
1850. The location was.'in the Township of Mount Holly,, at an elevation of 
1360 feet above sea level The remains, consisting of a tooth, two tusks and 
several bones, were found in a muck bed, about 9 feet thick, resting on a gravel 
bedd^^ Fossil wood was also found near the elephant bones, 13 feet beneath 
the surface, covered by san.i and gravel; the wood was cut by beaveris teeth. 
The deposit, 15 feet thick, rested partly on solid rock and partly on rounded 
masses of rock closely compacted together. 

X.. MAINE . 

The northeastern part of Maine is studded with lakes, which are due to the 
last glacial invasion. Many of these lakes are, geologically, of very recent ori- 
gin, dating from the Champlain submergence, and hence referable to Nipissing 
time. Many of these lakes have extensive marl deposits of great thickness, 
which contain an abundance of molluscan life. The deposits examined are al 
in Aroostook County, and their biotic contents have been made known by Mr. 
Olof O. Nylander. The moUusks, as listed by this gentleman, are indicated 
below. Those sp cies not now living in these bodies of water are marked with 
anx.;. 

Shells of Barren Brook bog, near Caribou, 

Fisidium walkeri maimnsc 
xVahaiasmcem? 

Fhysa heterosiropha 
X Ancylus pafdllelw 
Flanorhis trivolm 
X \ r y campmuMus 
X . anirosus ' ' 

.' ■* . ' ., ■ panus 
^ ^ species (aear crisia) 
Galbaobrussa 
Smcinea oUiqm 
F^ertigo specieS;'': 

Amer. Journ. Sci., (i), XXVII, pp. 165-166, 1835. 

Thompson. Amer. Joura. Sci., (ii), DC, p. 256, 1850. 

^23 Proc. Bost. Soc. Nat. Hist., IV, pp. 33-34, 1851. 

Nautilus, XIV, pp. 101-104. 


A nodonta fragilis 
Sphaerium simile 

” rhomboidetm 
X Mitsculmm secure 
X Fisidium adamsi 

” compressuni 

X ’’ contortum 

X ” paupercukm 

rotundatum 
X ** scutellakm? 

” mriahile 

ventricosum 
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Shells from Lo\’'ely Brook bog, near Fort Fairfield. 


Pisidiim cmtortum 
” ventfkostm 
” . splendid'ulum 
X ' Qhdituni 

vanahUe 


Physa keieroslropim 
X Plamrhis crisia cristata 
X . ” Mrstitus 

X ■ ” parvus 

Galba ohrussa (^desidima) 


Shells from Little Mnd Lake, Westmoreland.' 


125 


Anadonta frapUs 
X Spkaerium simile {^siicatimt) 
X , ” ■ rkomhoideum 

X Musctdiim secure? 

Pisidiim mrmUk 
X ” , compressmn 

X adamsi affine 

” mainense 
veniricosum 
X ” coslatum 

medianum minntum 
X . contartum . 


X Pmdiunt triangulare 
X ” temnssimum 

splcndiduhm 
” spkndidulimj var* 

X ’’ ahditum? 

X Vahata shtcera, var. 

X Ancylus parallelm 
X Planorhis cmnpamilatus 
X ** anirosus {^hicarinatns) 

” panus 
X hirsutus 

X Galba ohrussa 


Mi, Nylander remarks that living mollnsks are very rare in this lake, but 
that the fossil shells are very abundant. The TOter is evidently impregnated 
with mineral salts and the environment is becoming unfavorable for moiiuscan 
life. 

XI. CANADA 

Records of postglacial life have been definitely recorded from the territory 
north of the Great Lakes, notably in Ontario. The biota contained in these 
deposits is mainly lacustrine, altho afewland forms are represented, especially 
among the plants. Tow^ard the east there is an admixture of both fluviatile 
and marine species, showing the close association of the lakes, rivers, and the 
sea during the Champlain substage. Only the lacustrine and fluviatile life 
will be exhaustively considered. 

1 , Lake Algoftquin Stage 

animal life has been found in the beach itself. But in a terrace adja- 
cent to the Saugeen River (bridge east of Southampton), where there is an 
embayment of the Algonquin beach, there is a bed of fresh- water shells, dis- 
covered by Mr. Spillman. This is at an altitude of 90 feet above the lake, or 40 
feet below the beach. This deposit may have been on the floor of the lake dur- 
ing the Algonquin episode, or it may belong to a lower water level. At the head 
of Georgian Bay, fresh water shells have been found up to 78 No list 

of the species from these deposits has been observed. 

Nautilus, XXII, pp. 105-106. The deposit is said to be man^’^ feet in thickness. 

Spencer, Amer. Journ. Sci., (iii), XLI, p, 16, 1891. 
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Dr. Steams^' lists the following species from the “fossiliferous sands over- 
lying the clays of Essex Coxmty, Ontario,” associated with mastodon remains. 
The deposits are probably referable to the Algonquin stage tho they might 
belong to an earlier period. 

Valvata sinc&ra Planorbis parvus 

iricarinata ” campamdakis 

Fhysa heterostropka Galhahumilismodicella 

Near Collingwood, Simcoe Bistirct, on the Nottawassaga River, 'several 
species of mollusks occur in sedimentoxy deposits, which are probably refer- 
able to the Algonquin stage, altho the section near Colliiigwood seems rather 
low for this stage, but it is above the level of the Nipissing stage (632 feet) d®® 
The section near Nottaw^a seems referable to the Algonquin stage. Fossils 
are reported as follows: 

North side of Pretty River, Nottawa, in deposit from 3 to 4J4 beneath the surface. 
Polygyra albolahris Fyramiduh alternata 

” tridentata Omphatim fuUginosa 

sayii (—sayana) 

Deposit near Collingwood, from surface to depth of three feet; height of section 78 feet 
above the lake (659. 5 A.T.). 

Planorbis trivolms Polygyra albolabris 

Goniohasis conica^^^ tridentata 

” livescens OmpkaUm fuUginosa 

At the town of Angus, in Simcoe district, beds of lacustrine shells have been 
observed which are probably referable to tiie Algonquin stage.^=*^ The town 
of Colwell, not far distant, is on the Algonquin beach, which reaches a height of 
774 feet/®^ and Mgus is doubtless also situated on this beach. The species 
recorded below are listed by Bell^^ and Coleman. 

Elliptio complanaius (very abundant) 

Lampsilis luteola 
Sphaeritm simile 

” rhomboideum 
Pisidium duhium (—virginicum) 
noveboracense 
Amnicola Umosa 

” Umosa porata 

Stearns, Nautilus, XIII, pp. 100-101. 

Geol. Can., p. 966; Dawson, Can. Nat., VI, pp. 49-50. 

See Goidthwait, Geol. Surv. Can., Mem. No. 10, p. 24. 

It is difficult to surmise Just what this species may have been. Cofika is a synonym 
of Pleuroccra canaUculaium Say, a species not found in the northern part of the coimtr>'’. 

Hunter (Can. Geol. Surv., Rep, 1902, p. 290 A) refers these shells to the Nipissing stage, 

Goidthwait, op. ciL, page 24. 

Geol. Can., page 966. 

Trans. Can. Inst., VI, p. 40. 


Planorbis antrosus (^bicarinatus) 
camparwlatus 
” trivolns 

” deflec-tus 

** parvus 

Physa ancillaria 
Galba obrussa {—desidiasa) 
palustris 
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Vai'Mia tficafinata , Gdlha elodes 

sincera Siiccima amra 

, ’’ ' piscinalis^^ ' Polygyyamomdm 

. Goniobasis^ liwscens 

Chapniarf®® lists many of., these species and remarks that the shells may be 
traced over four miles south of tine station and a mile or more in other directions. 
They, lie .in fine sand at depths of 1 to 16 or 18 feet and are underlaid by gravely 
which is in some places obliquely laminated. The naiads were very abmidaatj 
.of large size a.nd well preserved, “a cart load' might be collected from some cut» 

' tings ill an hour. ■ From this 'description it- would appear that .the deposit, 
was very similar to the Toleston beds of Wilmette Bay, Chicago, described in 
Chapter III. 

In 1898, fossil Unios, fish bones and pieces of wood and, bone were found 
in a well on the Agnew farm, near Essa, on the No ttawasaga River. ■ At 
Ennskillen, Ontario (opposite Detroit) several moUusks have been reported 
from gravel deposits apparently referable to Lake Algonquin. Three species 
are recorded.^^^ 

Unio cimdus=Ohovaria circulus 
gibhosus ^ElUptio gihhosus 
Cyclas {m:euXiy)—Sphaerkm 

2. Lake Iroquois Stage 

The records of life from this ancient beach are not numerous. At Hamil- 
ton/^® the scapula of a deer is said to have been found in beach sand and gravel 
On Burlington Heights, near Hamilton, a number of mammals were found in 
fine sand, about 38 feet below the summit of the ridge and 70 feet above the 
surface of Burlington Bay. The upper 30 feet consisted of stratified gravel, 
composed of small pebbles of limestone, cemented to such an extent tliat the 
deposit had to be blasted to remove it. Beneath this was a deposit of coarse 
sand, about 10 feet in thickness, in which the bones were found. The speci- 
mens were discovered during the construction of the Desjardins canal Four 
species were obsen^^ed . 

Elephas jiKksoni^M^phas colujnhi IdM) 

Mastodon americanus'==Mammut amsricanum 
Germs canadensis (horns) 

Castor fiber ^Castor canademisQdcw). 

^^This species may be the same as Drap., which is abundant on the 

southern shore of Lake Ontario in the vicinity of Irondeqiioit Bay and Chariotte. Fiscinalis 
has recently been authentically reported from American waters by Latchford, Nautilus, 
XXVIII, p. 10, 

Canadian Journ., N. S., VI, pp. 497-498, 1861. 

Hunter, op. cit.^ p. 291A. 

Beil, Geol. Canada, p. 956. 

«®See Trans. Can. Inst., VI, p. 29; Can. Nat, N. S., VII, p. 470; VIII, pages 13S-i47| , 
X,p.308. 
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In Hamilton, just west of the Catholic cemetery, bordering the Bundas 
marsh, a bed of shell marl occurs, which is about 15 feet in thickness. ' As the 
mollusks are all land species they may belong to a later period. Four species 
are.listedd-® , 

Polygyra albolahris Pyramidnla alternata 

tridentata Succinea ohligua 

Near Toronto several localities exhibit good: exposures of the Iroquois 
beacli.^^^ From street cuttings in the sandy plain east of' the Bon River, four 
mollusks were obtained; . 

Elliptio c&mplcmaius Galba palustfis? 

Plamrbis campamdaius (in error eomplanatus) Succinea amra 

From Reservoir Park a number of specimens, more or less perfect, were 
secured. 


Unios, several species, worn Pleurocera, several species 

Sphaerkm) Campeloma decisum 


From the Carlton sand and gravel pit, 12 to 20 feet below the surface, in 
a gravel and on a clay deposit at the base of the gravel, the cast horns of a bar- 
ren ground caribou were found. Other specimens have been found in the vi- 
cinity. From a gravel deposit at York a mammoth tooth was taken. 

Near the Don River above Taylor^s first paper mill a well was drilled on the 
hillside, 35 feet below the level of the Iroquois beach. The drill penetrated 
38 feet of sand and gravel, often cemented by carbonate of lime; shells were 
encountered 70 feet below the level of tlie Iroquois beach. The sand deposit 
rests upon the surface of weathered peaty clay, which is thot to be interglacial 
This weathered zone may represent a low-water stage and the mollusks may 
have been buried during the rise of the water. The mollusks found belong 
to the genera. UniOjSpkaeriummd Pleurocera. 

Ami^^ enumerates the following species from the gravel pits of west Toron- 
to, referring them to the Lake Warren episode. Coleman refers all post- 
Glacial deposits to the Iroquois Stage.^^ 


Lampsilis luteola 
Sphaerium rkomhoideum 
Pisidkm ahditum 

” noveboracense 
Valvata sincera 
” tricarinata 


Goniohasis Uvescens 
Physa ancillafia 
Plamrbis campanulatus 

” hicarimtus {^antrosus) 
dejlectus 
parvus 


Coleman and Spencer, Trans. Can. Inst, VI, p. 29; Can. Nat., N. S., VII, p. 
470; X, p. 308. 

Coleman, op. cit.^ pp. 37-39, 

Trans. Roy. Soc. Can., (ii), VI, part iv, p. 153. 

Bull Geol. Soc. Amer., XTV, pp. 347-368. 
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Ammcola limosa 

’’ iwwsa porat(b 


Galba elodes 
Succmea amra . 
Polygyra momdofi 


'.The tusk of an elepliant eleven inches long and three inches in diameter 
was found in Adair s pit. 

. At Niagara Falls, on the Canadian side, fresh- water shells occur in many 
places. In a deposit of sand and gravel lying between the Clifton House' and 
the old toll-gate below, the species indicated below were found 


mnplamins 
’’ gibbosiis 
Obovaria ellipsis 
Enryma- recta 
Alasmidonia margmaia 
*Spkaerimn simile 
*Fisidiitm dnbimn ( = Lnrgmkmn) 
Campeloma decisitm 
* Ammcola linma porata 


Goni&basis muta (^.kaldemml) 

” ’^conica^’^^ 
limscens 
Physa hekrostropha 
Plamrhis hicarmatiis {^mitrosus) 
"^Galha caperata 
*Lymnaea stagnalis appressa 
*Polygyra albolabris 


This deposit is bet\?een the ancient bank of the river and the edge of the 
present gorge and is clearly referable to the Iroquois stage. 

Deposits of gravel in Queen Victoria Park contain several species of mol- 
lusks which are listed by Coleman^^® and Kindle and Taylor the latter authors 
refer the deposits to the recent stage of the Niagara River rather than to the 
Lake Iroquois stage. Some of the deposits may, however, be older, as remarked 
by Kindle and Taylor, and the gravels containing the shells may have been 
laid dowm in a late stage of Lake Iroquois. The list includes four species not 
in Letson^s Goat Island catalog; one of these (Unia clamis} ma,Y be a case of 
misidentification, this usually being a species of more southern distribution. It 
is, therefore, eliminated from the list below\ 


Fnsconaja solida 
Pleurohema cocdneitm 
ElUptio gibbosus 
Eurynia recta 
Lampsilis luteola 

occidefis {—venlrkosd) 


Sphaerium striaiinum 
solid-id um 

Pleiirocera suhulare 
Goniohasis livescens 
Physa hekrostropha 
Galba desidiosa ( = obrussa) 


The presence of two feet of weathered till beneath the Iroquois gravels 
suggests, says Coleman, a low water stage between Lake Warren and Lake 
Iroquois. This low water stage must have been of considerable duration, be- 


Can. Nat., VT, page 46. These names have not been verified. Those marked 
with an * are not included in Miss Letson’s list, BelFs specimens are not now to be found in 
the Geological museum at Ottawa. What the species really was that is recorded as Un-io 
complanakis it is impossible to conjecture, as Unio gibbosus is also listed. As the later writers 
have failed to find this naiad in these deposits it must be looked upon as an erroneous identi- 
fication until the original specimens are found, if they are still in existence. 

12th Inter. GeoL Cong., Toronto, Canada, Guide Book No. 4, p. 42, 1913. 

Niagara Folio, p. 14, 1913. 
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cause tamarack and spruce Bad time to grow and thrive at Hamilton. In the 
Don Valley, at Toronto, there are valleys of erosion in the interglacial till 
which also attest an extensive stage of low water. Coleman further suggests 
that the erosion in the Don Valley may have been pre- Warren. It might pos- 
sibly represent the Lake Arkona stage. 


3. Nipissing Great Lake Stage 

The City of Owen Sound is built upon botli the Algonquin and Nipissing 
beaches, the former at 748 and the latter at an elevation of 625, 627, and 633 
feet.!-*^ Many years ago, Robert Bel}“« listed several species of moliusks 
which were collected from the bank of the Sydenham River, 9 feet above the 
lake. Moliusks were obtained at higher elevations also. As the datum for 
Lake Huron is 581.5 feet A.T., the deposit from which the shells were secured 
was at an elevation 600.5 feet. This is below the crest of the Nipissing beach 
(625 to 653 feet) and the specimens are therefore referable to the Nipissing 
stage. The followiirg species are listed by Bell.^® 


Sphacrimi simile 
Campclomadccisim 
Goniohasis acuta ( —haldetnani) 
” conicQ?^^ 

” livescens 

Aninicola limosa poraia 


Valiata sincera 

iricarinata 

Planorhis bicarinatus ( = antrosus) 
campanulatus 
” parmis 
Galba umbrosa (=elodes) 
Pyr^idula alternaia 


About a raile south from the river, a lacusti%ie deposit of sand containing 
shells was found, upwards of 30 feet above the lake (Bell, Lc., p. 51). These 
might be referable to a period between the Algonquin and Nipissing stages. 

In the area south of the Ottawa River, west of the city of Ottawa, a num- 
ber of marl deposits occur. These are in lakes of greater or less size and the 
deposits vary in thickness from 4 to 12 feet.^*'*^ The best localities are noted 
below: Mink Lake, near Eganville; chain of lakes in Ross Township, extending 
southeast from Muskrat Lake; lake bottom on lots 9 and 10, Westmeath Town- 
ship; ail in Renfrew County. These lake and pond beds represent depressions 
in the bottom of the outlet of the Nipissing Great Lakes and the fauna con- 
tained in these deposits may be referred to this stage, tho a portion of them 
may have been laid down at a later period, particularly the surface layers. 
Seven species of moliusks are recorded by Ami.^®^ 


Bin piio coni planatiis Physa heterosiropha 

Anodonta fluvfaliiis ‘ Planorhis campamdaius 


Goldthwait, Mem. Can. Geol Siirv., X, p. 23; 

' Can. Nat, VI, p. 50. 

It is impossible to verify these records, and they are listed substantially as originally 
recorded by Bell in Can. Nat., VI, p. 50 and Geol. Can. 1863, p. 967. 

Foot-note number IvIO. 

Elis, Rep. Geol Surv. Can., 'N 0 .. 977 , p.'46. ' 

Rep. Geol. Siirv. Can., 1899, pp. 53, 71. 
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Splmerium orbictdaris (^parkmeium) Flanofhis Ucanmius aniros7i$) 
Campeloma dccisum 

Herorf^ lists sixteen species from the vicinity of Ottawa^as noted below. 


y akata iricarmata 
Amnicola Itmosa porata 
FlanorMs cam pamdaius 
” pamis 

’’ exacutus {—exacuous) 

” bicarinaius (—antrosus) 

Fkysa heierostropka 
ancillaria 


Ancyhis sptcks 
Galbadesidiosa (—obnissa) 
Spitaerium rhomboidetm 

” sulcatum {=simik} 
FisUium ventrkosum? 

” species 
EUiptio complanatiis? 


On the shore of Hemlock Lake, near Rockcliffe Park, a bed of shell marl 
oGcnrs, which is said to be five feet in thickness. This is probably also referable 
to the Nipissing stage. The following molluscan and other species have been 
identified from this 

The elevation of the marl beds is 18-20 feet above the present level of the 
lake, which is 15 feet above the Ottawa River. The marl fauna is said to 
consist of smaller individuals of species now living in the lake, due either to 
adverse physical conditions or to a boreal climate,^^^^ 


Fisidimt abdikm 
Vdmia trkarinata 
Amnicola limosa porata 
Fkysa heterostropka 
Flanorbis hkarinaius {^anirosus) 
” campanidakis 

” parvus 

Galba galhana 
” desidiosa {=obrussa) 


Lymnaea stapialis appressa 
Emomdus fulms 
Vitrea hidentata 
Zonitoides arborea 
Fyramidiila cdternaia 
Polygyra albolabris 

’’ albolabris dentlfera- 
sayii (=^sayam) 
Cypris species^^^^ 


Near Cobalt, Ontario, heavy beds of marl occur which contain a large and 
varied molluscan faima. These are listed by Walker as indicated below 


Sphaeriim simile 

Pisidnm vesktdare 


sifiatinum 

Valvaia iricarinaia 

Mtisculium secure 

Fkysa heterostropka 

Fisidium 

kirklandi 

A ncylus parallelus 


coniorhmt 

Flanorbis campanulakis 


rotundakm 

yy 

antrosus striatus 

■ . 

novehoracense 

yy 

exacuous 

yy 

mainense 

. 

parvus 

yy 

medianum 

' yy 

dejlectus 

1 

pauperctdum 

■■ yy ■■ 

hirsukis 


Trans, Ottawa Field Nat. Club, I, p, 40, 1880, 

154 Ami, Rep. GeoL Surv. Can., 1899, p. 56, G. 

Whittaker, Ottawa Nat., XXXII, pp. 14-18, 1918. 
^55 0ttav/aNat.XXI,p.m ■ , 
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Fistdiunt tenuissimum Pyramidida cronkhitei anfhonyi 

’’ sciUcUatuM Zoniioides aThoreo- 

Of the Pisidia Dr. Sterki says, “it is interesting to note that most of the 
species are represented by small and, in some cases, specifically northern forms.” 

From the marls of the drained lakes on the island of Montreal 8 species of 
fresh-water mollusks are recorded.^®* 

Sphaerkm portuntlium parhmeium) 

Flanorbis campamdains 
Planorbis pantis 

Flanorbis bicarinalus {— anirosus) 

4:, Vertebrate Remains 

The mammoth and mastodon roamed over eastern Canada during post- 
Wisconsin time and the remains of these animals have been found in many 
places. Panton^®® mentions the following localities: 

Mastodon: Highgate, Ontario, in a marl bed. 

Mammoth: Shelburne, Ontario, in a marl bed. 

Other Proboscidia have been noted at St. Catharines, Dunnville, Kimball, 
Goat Island, and Niagara Falls. Bell^®^ records the mammoth from a swamp 
on lot 9, Range VII, of the Township of Amaranth, Wellington Coimty, fifty 
miles northwest of Toronto; and the mastodon from banks of sand and gravel 
in the valleys of Middle and Braddock rivers, in the central part of Cape 
Breton Island, Nova Scotia. Chapman^^^ records the mastodon from Mor- 
peth, Kent Co., Ontario, in drift on a limestone ridge, 7 feet beneath the 
surface. The recently described Cermlces borealis is reported from near 
Brantford, Ontario, in post-Wisconsin deposits 

Both the elephant (Elephas columbi) and the mastodon readied a high 
latitude in Canada either during the Nipissing episode or later. Bell reports 
the remains of the elephant from the east side of Hudson Bay on Long Island; 
from Edmonton, Alberta, in the bank of the North Saskatchewan River in 
superficial deposits; and in the Valley of Shell River at its junction with its 
east branch. The mastodon has been recorded from the bed of Moose River, 
at the first bend below the junction of the Missinaibi and the Mattagami to 
form the trunk stream. This is forty-sk miles below Moose factory. Lignite 
occurs in the bank of the river, and the deposit is thot possibly to be intergkcial 
The elephant, mastodon, bison, and other vertebrates have been recorded from 

issa Stansfield, Geol. Surv. Canada, Memoir 73, p. 68, 1915. 

168 Rep. Brit. As. Ad. Aci., 61st Meeting, 1891, pp. 654-655, 1892. 

i®’' Bull, Geol. Soc. Amer., IX, pp. 389-390. 

Can. Journ. Ind. Sci. Art, N. S., HI, pp. 56-57. 

158a Geol Snrv., XKIII, p. 263. 


Lymnaea siagnolis (possibly appressa) 
Fkysa keterostropka 
Vcdvata tricdrinata 
Amnicola porala 
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Alaska, but these may have lived in this region during the expansion of the ice^ 
portions of this region not having been covered by the continenta! glacier. 

5. Glacial Lake Agassiz 

As the Iowa and Dakota ice lobes retreated northward (Plate XLVI) a 
ponding of the waters took place in North Dakota, Minnesota, and Canada, 
which at first found an outlet thru the Minnesota River and Lake Traverse 
into the Mississippi River. This outlet is called the Lake Traverse outlet. 
This lake grew to the northward until it became the largest of all the Glacial 
lakes, later finding an outlet to tlie north, and finally, after the ice had com- 
pletely witlidrawn from the Hudson Bay region, becoming extinct. Lake 
Winnipeg is in a sense a successor of this huge lake. Several important beaches 
mark the limits of the different stages of Lake Agassiz, in some of which evi- 
dences of life have been found. This lake is believed to be correlative with the 
Warren and Algonquin stages of the Great Lakes. 

The biota which had been driven south by the Wisconsin invasion again 
advanced into the englaciated territory as soon as conditions were favorable. 
The aquatic life emigrated into the Lake Agassiz basin in much the same man- 
ner as did the biota which took possession of Lake Michigan thru the Chicago 
outlet, but at a later period. The route was via the Lake Traverse outlet. 
Life has not been found as abundantly in the Lake Agassiz deposits as in those 
of the Lake Michigan basin, probably because exposures in protected spots have 
not been observed. The Gladstone beach, one-half mile northeast of Glad- 
stone, Manitoba, has yielded several species of mollusks. This beach is 87S 
feet above the sea and 165 feet above Lake Winnipeg. Four species are re- 
corded.^^® 

Lampsilis luteola Sphaerhmi sidcahm {—simile) 

Sphaerium strialinum Flanorbis parvus 

From stratified clay deposits of Rainy River, Ontario, Coleman reports: 

Eurynia recta? Sphaerium^ 2 species 

Fresh water shells have been reported from old lake deposits north of Lake 
Superior, by Coleman, Bell, and others. Six miles southwest of Campbell 
Minnesota, in the Campbell beach, which is here 985 feet above the sea, Up- 
ham^®^ found Unio (Obovaria) ellipsis. In the reports of the Geological and 
Natural History Survey of Minnesota, especially in the Final Reports, reference 
is made to a number of locations where evidences of life have been found in the 
bed or outlet of this ancient lake. These are briefly noted below: 

Upham, Rep. Prog., Can. GeoL Surv., p. 49 E, 1900; Lake Agassis, p. 237; Coleman, 

Amer. Geol, VII, pp. 222-223. 
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a. Bed of Lake Agassiz 

Beltrami County, in bed of Rainy River at confluence of Pine River and 
at mouth of Beaudette Riverd®^ 

Sphacrimn sulcatum {^simile) Planorhis hicarinatus {^antrosus) 

striatinmn> Galba ohrussa 

A specimen of the buffalo, americamis bison) was found in the 

first rapid on Pine River, in a ridge of gravel mixed with clayd^*^ In Clay 
County,^®- at Georgetown, mussel shells are said to have been found in a well 
10-12 feet below the surface, in clay. It is unfortunate that these organic re- 
mains were not preserved and identified. In the Glyndon well,^®" strata con- 
taining organic matter werepassed thru, as indicated below: 

Soil 1 foot 

Yellow qincksand.......... 12 feet 

Blue quicksandj with sheets of turf and vegetable deposits 3}/g ” 

Blue clay and drift wood.......................... 2 

Blue day 2 I 2 ” 

Upham (page 664) believes that this material was deposited from rivers in 
their stages of flood, after Lake Agassiz was drained into Hudson Bay. In 
Becker County a bed of shell marl occurs in the banks of Buffalo River in 
Sect. 28, T. 41, R. 41, seven miles south of White Earth Agency, the stream 
in the valley being 30-40 feet below the surrounding country. The banks 
twenty rods southeast from the bridge exhibit in section, 

Soil 2 feet 

UTiite shelly marl 1 ” 

Alluvial sand and gravel to level of water.. 6 

Total 9 feet 

In Wilkin County, in the town of McCauleyville, in the cellars dug in 
alluvial clay, many large bivalve shells and small gastropods were found 5 
feet below the surface and 20 feet above Red River. Ih this vicinity shells like 
those of sloughs are often noticed in ploughing or digging, to a depth of six feet. 
Penhallow^®^ records Larix chircJtbridgmsis from southern Manitoba, in post- 
glacial deposits. 

Grant, GeoL Nat. Hist. Surv. Min., Final Rep,, IV, p, 189. 

Op, cit., II, pp. 668, 669. 

Op. cit., p. 653. 

^^Op.cit.,p.S29. 

Rep. Can. Geol. Surv., 1890-1891, p. 143 E, 1892. 
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b. Ou&et of Lake Agassts 

In Lac qni Parle, NE' 34 Sect. 30, a ■ well gave the section indicated below. 
•The' shells 'were; not identifiedd®^ 

Soil.. 

Clayey silt, containing numerous bivalve shells 

Yellow till 

Sand.... ■ ..................................... 

Blue till interstratified with sand.. 

Total 31J/2 feet , . 

In Renville County/®^ on the east bank of Hawk Creek, a terrace of gravel 
and sand occurs, fifteen feet above the stream, ^whicli contains a calcareous 
bed about 2 feet thick, 6 or 8 feet above the v/ater. Eight species of mollusks 
have been identified from this bed, 

UniOj species GorJobasis Ihescens? 

A^todania^ specks Valmid tricarimta 

Sphaerlum striaiinum . Ammcola Ihmsa 

Campelomaj species FkmorUs parvus 

The shells are believed to have lived during the time of the outlet of Lake 
Agassiz. In Nicollet County,^®® at Ashawa, gastropod sliells occur 5 feet below 
the surface in the section noted below. Land shells occurred both above and 


below the shell bed. 

Surface, sandy 3-4 feet 

Clayey silt 10 


In the city of Minneapolis, at the comer of Washington Avenue and loth. 
Avenue, Castoroides okioensis was found^®® associated with fragments of Unios. 
The deposit was at a depth of 8 feet, overlaid by sandy loam and underlaid by 
brick clay. The location is about twenty feet above the present surface of 
:the;Mississippi;River.,/;;; 

c. Vertebrate Animals 

Proboscidian and other vertebrate animals have been found in and near 
the area of the old Lake Agassiz basin2^® Elephas (listed as primigenius) is 
recorded from the following places in Minnesota: 

Fair Haven, Steams County, in marsh. 

Wabasha, in gravel terrace of Mississippi River. 

Lake City, near Stockton, on shore of Lake Pepin. 

Min. Geol. Nat. Hist. Surv., Final Rep., I, P* 

Oi?. at, II, p. 201. 

Op, cii.f II, p, 178. 

m Winchell, Stb. An. Rep. Min, Geol. Nat. Hist. Surv., 1879, pp. 181-183. 

Winchell, Bull Min. Acad. Sci., IV, pp. 414-422. 


2 ' feet 
8 ” 

7 ; 

Ji foot 
14 feet 
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In, .North, Dakota, : near ,Repon,.--Gass- County, Elephas remains have been 
found in the Herman beach of Lake Agassis, about one foot below the surface 
of the Wisconsin till sheet, and below the gravel of the beach.^^^ 

The mastodon was rare in Minnesota, judging by the absence of authentic 
records. A tusk eight and a half feet in length is reported from Nortlifield, 
Fairebault County, in drift ten feet below the surfaced^^ ^ Ig Q_|gQ 

reported from a gravel bank at Albert Lea, Freeborn County.^^^ Proboscidian 
remains, either mastodon or elephant, have been reported from various places 
in Minnesota as noted belowd^^ ' 

Minnesota City, Winona Co., and Stillwater Washington Co., in terrace 
gravel of flood plain stage of Wisconsin time. Minneapolis, Hennepin County. 
Minnetonka, Hennepin County. Mankato, Blue Earth County. 

Bison latifrons is recorded by Wincheff^^ from Mora, Kanabec County, in 
clay of ditch, several feet below the surface. Ovihos camfrons^"^^ is also reported 
by Winchell from between Wabasha and Thielman, in the grave! terrace of 
the valley, ten feet below the surface, Winchell places the deposit as probably 
in the Wisconsin terrace epoch or possibly in Iowan loess. As the deposit 
may be of Peorian age, it is also recorded in Chapter X, page 351. 

^Hn the vicinity of the Lake of the Woods, horizontally bedded, finely 
laminated, yellowish-gray, silty clay occurs, which in places occupies the sur- 
face up to a height of 15 or 20 feet above the lake and unconformably overlies 
the yellow till or bluish laminated stony day. Fresh water shells are numer- 
ous in the deposit. 

‘^The presence of the shells in these deposits and in many of the beach 
ridges in tliis district up to an altitude of at least 140 feet above the lake sug- 
gests a correlation in time and that different conditions existed at the time of 
the deposition of the lacustrine clays than when the glacio-lacustrine deposits 
were laid dowm. 

IV. Records of Life Outside the Area and Influence of the Great 

Glacial Lakes 

The remains of postglacial biota have been found in places remote from the 
large lakes fonned by the retreating ice. These remains are usually found in 
marl beds of small lakes, in river terraces and in ancient soil formations. Only 
a few records of such are available. These are listed by states. 

Upham, Glacial Lake Agassi 2 ,'p. 322. 

Geol. Nat. Hist. Surv. Min., Final Rep., I, p. 670. 

Op. ciL, p. 386. 

Bull. Min. Acad. Sci., IV, pp. 414-422. 

Bnfl. Min. Acad. Sci., IV, No. 3, pp. 414-422. 

Op. cit.y page 420. 

m& Johnston, Summary Report, Can. Geol. Surv-, 1913, pp. 173, 174. 
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A. NEW JERSEY 

1. Fresh Wafer Formaiiom 

V : is 'studded with glacial .lakes left after the retreat 

of the 'Wisconsin ice sheet. Many of these doubtless contain interesting de- 
posits of postglacial lifcj but only one, White Pond, near ISIarksboro, Warren 
County, has been critically examined, Leidy^^^ and Baker^^® have listed the 
species of fossil mollusks found in this small lake. These are indicated below. 
Of the fourteen species listed, /I and Valmta make up 95 per cent of 

the material, clearly showing their relative abundance. Galha galbana is 
now of more northern distribution and Amnicola galbana is extinct. 


Pisidium compressum 
Amnicola limosa 
galhana 

Valvata Irkarinata conjimi 

trkarinata inframrlnata 
Physa' ancillarla 
A plcxa hypnormn 
Planorhis anlrostis 


Piamrbis twlrosns slriatus 
” campaniihitus 
’’ deflccius 
” exaciwus 
Galha galhana 

” kmnilis modicella 
Snccinca rctasa 


2, Land Formations 

The mastodon and mammoth have been found in a number of localities in 
New Jersey, witliin the glaciated portion in the northwestern part of the state. 
Nearly a hundred years ago,^^® the skeleton of a mastodon was found three 
miles southwest of Long Branch, in the County of Monmouth. It 'was in a 
marsh which presented the following section: 


L Black earth containing Mastodon 8 feet 

2. Silicious sand with rolled pebbles 8 ” (usually) 

Marl formation if) to 30 feet 


Lockwood^^® reports three additional records from Monmouth County^ 
(1), Fifteen miles south of Long Branch, in swamp ; (2), at sea off Long Branch 
and in a peat meadow about two miles west of Freehold, resting on hardpan? 
beneath peat, Leidy^^^ also reported the mastodon from Warren County, and 
Maxwell^^^ recorded the same species from near Hackettstowm, Warren County. 
Stewwt^^'^ has reported the mammoth from the Morris canal, near Schooley's 
Mountain, Morris County, three feet beneath the surface. 

Proc. Phil. Acad., II, pp. 279-281, 1845. 

'^8 Nautilus, XVII, pp. 38-39, 1903. 

Ann. Lyc. Nat. Hist., I, pp. 143-147, 1824. 

Proc, A. A. A. S,, XXXI, pp. 365-366, 1882. 

'sVProc. Phil Acad., 1870, p. 96. 

Proc. Amer. PMl Soc., IV, pp. 118-121, 127, 1845. 

Amer. Journ. Sci., (i), XIV, p, 188. 
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The reindeer {Rangifer tarmtdus) has been found near Vincentown, Burling- 
ton County, in green sand marl, at a depth of four feet.^^^ The fine specimen 
of Cermlces americanus described by Scott,^®"' and recorded from a marl 

deposit under a bog at Mount Hermon, Warren County, six miles from Dela- 
ware station, on the D.L. & W. R.R,, is also to be included in the postglacial 
■''fauna/' ' ■ 

3. Plant Remains 

Berry’®® has recorded a few species of plants from near Long Branch, 
Monmouth County, in peat. The following species are listed: 

Species 

Jtiniperus? virginiamis? 

Eicoria glahra? (seed) 

Vitis aesiimlis (seed) 

psendorotundifoUa (seed) 

Quercus phdlos 

Taxodium dislichim (cone scales) 

Finns taeda (cones and scales) 

Zizykus species 

Berr.y comments as follows on this collection of plants: ‘^Tn Europe the 
last glacial retreat was succeeded by a period during which the climate was 
considerably warmer than it is at the present time as shown by the extension 
of various members of the existing flora for many miles to the northward of 
their present range. ’’ The plants from the Long Branch locality are, perhaps, 
subject to the same interpretation. 

B. MASSACHUSSETTS 

Following the retreat of the Wisconsin ice sheet from the west-central 
portion of the state, several lakes of good si^e were formed in the Connecticut 
Valley. These lakes were three in number, were confluent, and have been 
christened Hadley, Springfield, and Montague. In Lake Hadley, great delta 
deposits w^ere formed at the mouths of such rivers as the Manham. and the 
Westfield, and these were later covered with alternate layers of fine clay and 
sand in which certain plants were entombed. Of these deposits Emerson 
writes as follows 

^'With the rise of each spring flood a new layer of sand and gravel was 
carried across the delta flat, and the finest sand was spread in a thin layer far 
out across the lake bottom, dwindling in size of grain and thickness. In the 

Leidy, Proc. Phi]. Acad., 1858, p. 179. 

Amer. Nat., XIX, p. 495, 1895. 

Torreya, X, pp. 261-267, 1910. 

^87 Holyoke Folio, U. S. G. S., No. SO'p. 7; Mon. XXIX, U.S.G.S., pp. 759-740. 


Present range 

Canada and New England to Florida 

)> 5> }) 

Not now ranging N. of S. Maryland 

Ji 11 11 11 ■ 

11 11 11 11 

11 11 11 11 jj 

Northern limit Cape May Co., N. J. 
Mainly tropical and not now found in 
northern coastal plain. 
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winter the stagnating waters clarified themselves, and the layer of clay resulted. 
It is on the surface of these exceedingly thin sand layers that fossil leaves occur 
in the clays exposed along the river bank below Hadley, in the clay pits near 
the asylum in Northampton, at the Central Railroad station, and at the clay 
pitsnearKellogg’splanefactoryinAmherst/,’- 

The plants observed in these deposits have been identified as: 


Viola pdtistri's 
Vmcinmm oxycocms 
” tiliginosum 
Oxygia digyna 
Rhododendron lappofiicim 


Afctoslaphylos alpina 
’’ iim~nrsl 
Sdix cut!eri(= twa-nrsi) 
Lycopodium selago 


These x^egetable remains represent species which extend vrell into the boreal 
or Arctic zone of today, and they apparently lived in post-Wisconsin time not 
many miles south of the melting glacier. 

Alluvial terraces were built up following the draining of the Glacial lakes 
and on these the waters of the rivers spread layers of fine sediment, in which 
some of the biota of the region became buried. North of Hadley, near the 
mouth of the Freshman River, several sections occur which reveal the old bed 
of this river. In these deposits the remains of both plants and animals have 
been observed. Ten plants and five insects are represented, as noted below: 


Rartuftctdm aqmtiHs 
Acer saccharimmi 
Prumts mrginiana 
Plaimus occidentalis 
Juglans cinerea 


Plants^®® 

Carya amara{ = cardijormls) 
Qiiercus alba 

rubra amhigua 

Fagus ferruginea(-grandijolia) 
BeMa alba 


. .. . Insects^®® 

Saxinis regiilaris Dytiscidm species 

Domcia elongaiula Cymtndis exiorpescem 

Corymbites aethiops (lucent) 

Large quantities of fresh-water mollusks are reported from a marl pit on 
the farm of Fred Conant, at East Shelburne. Four species are listed.^'^^'' 

Lymnea {Galha) elodes Plamrbis parvus 

Planorhis trivohis Pisidiim lar labile 

Many years ago, Prime^®^ recorded Fisidmm contorkim from postglacial 
deposits in Pittsfield. A mastodon's tooty®^ was found in a muck bed on a 


^®® Sampson, Holyoke Folio, p. 7. . 

1®® Scudder, Amer. Journ. Sci., (iii), XLVIII, p. 182, Mon,. XXIX, IT.S.G.S., pp. 740- 

^8®^ Mon. XXIX, IJ.S.G.S., pp. 738-739. ■: ; , ■ ' 

Mon Amer. Corbie., p. 73. 

Hitchcock, Amer. Journ. Sci., (Hi), HI, p. 146. 
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farm in the town of Coleraine on the north border of the state. The bones of 
this animal have also been reported from Northborough, Worcester Connty.^®^^ 
These appear to be the only records of the presence of this animal within the 
borders of Massachusetts. , 

C. CONNECTICUT 

Postglacial records of life from land or freshwater deposits are apparently 
rare from this state. Davis^^^ thus comments on a peat deposit: "‘Near New 
Haven, in the marshes of Quinnipiac River, is a deposit of excellent brick clay, 
presumably of glacial origin, over which is superposed a peat bed of varying 
thickness. The removal of the peat to work the clay bed by the brickmakers 
has exposed large sections of peat which afford opportunities, unusual in the 
United States, for studying the history of the beds. 

^Hn a typical section at the brickyard near ^‘Shutzer Park’^ the peat rests 
on a thin bed of gravel or sand, on top of which is a forest soil bed, in which 
there are stumps of trees whose roots penetrate the underlying gravel Above 
this woody stratum the peat shows flora changing gradually from forest to 
fresh-water sedge marsh, then to brackish, and finally to the salt marsh. The 
stump-bearing layer is now several feet below the tide level of the undisturbed 
marsh. The clay below the gravel has numerous woody roots much older 
than those in the gravel 

A few mammalian remains have been recorded from postglacial deposits. 
The bones of a reindeer, believed to be Rangifer tarandtis, have been found in 
the Quinnipiac Valley, two miles south of New Haven. The bones were 7 and 
11 feet below the surface.^®^^ The most perfect skeleton of a mastodon yet 
found in New England is reported by LulF^® from Farmington, near Hartford. 

D. IOWA 

Along the Missouri River, in Iowa and Nebraska, deposits of alluvium occur 
of wide extent and great depth. These deposits are largely referable to post- 
Wisconsin time and their biota may be compared with that found within the 
borders of the last great ice sheet. Little systematic work has been done to 
differentiate the biota of the various deposits, for which reason most of the lists 
of species are unreliable. Shimek, however*, has given an excellent account of 
post- Wisconsin deposits and biota which occur in Harrison and Monona coun- 
ties. His list of species is repeated below. As is usual with material cast up 
on the flood plain of a river or stream, it contains both terrestrial and fluviatile 
species, indiscriminately mixed,^®®^ 

Rice, Authors separate, pp. 3-8, 1885, 

Bull Geol Soc. Amer,, XXIV, p. 700, 1913. 

Dana, Amer. Joum. Sci., (iii), X, pp. 354-356. 

BuH. Geol. Soc. Amer., XXV, p. 143, 1914. 

Iowa Geol Surv., XX, pp. 395-396, 405-410. 
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Vallonia grad! least a 
parmda 
Polygyra hirsuta 
monodon 
midtillneata 
” profunda 
Bijidarlaatmifera 
coniradii 
’’ pcnlodon 
Vertigo omia 

triimkiia 
VUrea hammonis 
Euconuhs fuhiis 
Zomtoldcs arhorea 
’’ mlmmnla 

Pyramidula cronkkitei anihonyi{ 
Helkodisciis pa rail cl us 
S'uccinca avara 
’’ ovalis 
” refusa 


Edidna occult a 
Qalha caper aia 

” hmiilis nmikdla 
ohrussa 
” reflexa 
Aplexa hypnorum 
Physa gyrhm 
” Integra 

Plamrhis antro$iis{—hkarinaius) 
” iriwlus ■ 

, ■' dUaiaius 
exacuoHS 
” parvus 
Pisidiiiin ahditum 
’’ compress uni 

= striateUa) Sphaerium sim He ( = sulcatum) 

M use nil u ni truncatu m 
Lampsilis anodonioldes 
Quadnda lachrymosa 
Eggs of small snails 


The remains of Bison bison have also been found in the alluvium at the 
following localities: 

Jordan Township, I^Ionona County, in bank of Beaver Creek. 

Hog Creek, Harrison County, in gully. 

The bones were associated with antlers and bones of tlie Virginia deer and 
elk. An old beaver dam was found at a depth of twelve feet in the Monona 
County exposure. Shells and bits of carbonized wood were also found witli 
the bones, which were buried to a depth of 15 feet in the Monona County 
locality.^®-^ 

Two miles east of Bellevue, in a dark silty clay deposit in a low terrace, 
six species of moilusks occurred. The deposit is believed to be referable to 
post-Wisconsin time. 

Goniobasis mrgintca Plamrhis trhohis 

Cam pdmna decisa PlanorUs antrosns ( == bicarimtm) 

Physa helerostropha Sphaerium striatimim 

Of the above list, Goniobasis mrginica is certainly an error, that species being 
confined to the Atlantic drainage. It is possibly a lapsis pennae for Goniobasis 
UvescenSf the common Mississippi Valley form of this genus. 

SMmek, Iowa GeoL Surv., XX, pp. 407-410, 

Shaw and Trowbridge, Galena-EHzfabeth Folio, p. 7, 1916. 



POSTGLACIAL BIOTA OF THE GREAT LAKES REGION* 


175 


Tlie rcmaiiis of elephants, mastodons, and other mammals have been noted 
in seveml' places^ m referable to post-Wisconsin time. Miss 

Anderson^®® and Dr, Hay^®^ mention the following: 

M(mmut ammcanum. : \ 

Garroll County. Near Carroll, distal end of a tibia (Hay, page 381). 

Dallas County. Adel, in peat deposit filling ^kettle-hole^ on Wisconsin 
drift; a complete skeleton (Calvin, Bull. Geol Soc. Amer., XXII, page 215; 
Hay, page 382). 

Greene County. Scapula and humerus from Rippey. (Hay, page 382). 

Elephas primigenim. 

Cerro Gordo County. Near Clear Lake, lower jaw; Mason City (T. 76 
N., R. 20 W., Sect. 11, Mason Township), molar from Gabler gravel pit (Hay, 
pages 85, 429). 

Floyd County. Marble Rock, teeth and tusk from gravel pit, deposit in 
Wisconsin valley train (Hay, page 434). 

Lyon County. Rock Rapids, atlas in gravel at depth of 5 feet. Vertebrae 
and distal end of humerus from same sand pit at depth of 28-30 feet in Wis- 
consin valley train (Hay, page 439). 

Sac County. Marble Rock, teeth and tusk from gmvel pit, deposit of 
Wisconsin valley train (Hay, page 434). 

Bison bison. 

Webster County. Second terrace, at mouth of ravine, two and one-half 
miles north of Lehigh, under 6 feet of silt. Teeth and other bones with articles 
of Indian workmanship (Wilder, Geol. Iowa, XII, page 190; Hay, p. 315). 

Crawford County. Near Debit, part of skull in canal excavation for pur- 
pose of straightening Boyer River; probably recent (Hay, page 315). 

Hardin County. From well near Hubbard, portion of skull (Hay, page 
315). 

Ombos mosckaius, 

Fayette County. Clermont Township, section 35, portion of skull in 
clay at depth of about 26 feet below the surface (Hay, page 297). 

Wapello County. Ottumwa, portion of skull (Hay, page 297). 

A goodly number of vertebrate records are known from Iowa, which are 
in deposits that cannot be certainly placed in any interglacial interval Many 
of these are probably of post-Wisconsin age; others have doubtless been carried 
from interglacial strata and redeposited in the beds of rivers, on sand bars, 
and in other places. For the sake of completeness, and to call especial atten- 
tion to these derelicts, these records are here listed (compiled from the lists 
of Anderson and Hay, in works cited). 

Augustana Library Publications, V, 1905. 

Hay, Iowa Geol. Surv., XXIII,. 1914. . 
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Mammut americamim. 

From alluvium of ' Bear Creek, near Shellsburg, rib 
and tooth. May have been washed from some interglacial deposit. The 
region is covered with Iowan drift overlying Kansan drift (Anderson, page 25; 
Hay, page 380). 

Clinton County. Molar from near Clinton; near Br^^ant, tooth in gravel 
at depth of 8 feet below the surface (Hay, page 380). 

Page County. Teeth in Nodaway River near Clarinda (White, Iowa Geol. 
Surv., I, page 353; Hay, page 78). 

Polk County. Molar from vicinity of Des Moines (Hay, page 390). 

Van Buren County. Molar from bed of Chequest Creek, near Milton; 
from near Selma, right humerus (Hay, page 391). 

Wapello County. Six miles south of Ottumwa, tusk of proboscidian, 
reported as mastodon (Kansas City Review Sci. & Ind., Ill, page 242, 1879; 
Hay, page 391); near Ottumwa, ribs and innominate bones, the latter from 
the Des Moines River; from gravels along Des Moines River, near Eldon, a 
femur (Hay, page 391). 

Warren County. Tooth from Limestone Creek, one and one-half miles 
west of New Virginia (Howie's Annals of Iowa, II, page 102, 1883; Hay, page 
391). 

Ehphas ptimigenius. 

Des Moines County. Near Burlington, molar (Hay, page 432). 

Dubuque County. Along Illinois Central Railroad, eleven miles west of 
city, molar (Hay, page 433). 

Fayette County. West Union, molar (Hay, page 433). 

Iowa County. Alluvial deposits along Iowa River near Marengo, lower 
jaw and molars (Hay, page 436). 

Linn County. From sand in bed of Cedar Rapids River, near Cedar Rapids 
(southwest quarter section 27, T. 83 N., R. 7 W.), tootli (Hay, page 438). 

Louisa County. Near Wapello, tooth; five miles northwest of Columbus 
Junction (southwest quarter section 34, T. 76 N., R. 5 W.), teeth from a 
gully, which possibly came from an interglacial deposit (Hay, p. 438). 

Polk County. Des Moines, near Osceola bridge, teeth; gravel pit at north 
end of Sixth Avenue bridge, teeth and femur (Hay, page 443); Toto of Poik, 
molar (Beyer, Iowa GeoL Surv., IX, page 211; Play, page 444). 

Tama County. Molar in bank of Iowa River, about one and one-haK 
miles south of Tama (Hay, page 447). 

Ehphas columhL 

Cherokee County. Three miles north of Cherokee, molar, in Turner 
gravel pit, 16 feet below the surface (Hay, page 429). 

Clinton County. Molar from Clinton (Hay, page 430). 
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Davis County. In Des Moines River, six miles from Floris, molar (Hay, 
page 432). 

Des Moines County. Flint Creek, near Burlington, molar (Hay, page 432) . 

Montgomery County. Near Red Oak, molar from sand in bed of Nishna- 
botna River (Hay, page 442). 

Polk County. Near Des Moines, molar (Hay, page 444). 

Scott County. Big Rock, molar (Hay, page 447). 

Proboscidian remains y species undetermined, 

Allamakee County. Near Pottsville, in bank of Yellow River, teeth, 
lower jaw, tusks, scapula, some leg bones and vertebrae (Hay, page 427). 

Buchanan County. Five miles east of Winthrop, in peaty layer, head of 
femur (Hay, page 85). 

Butler County. Near pit at Clarksville, portion of tusk (Hay, page 86). 

Cedar County. Near Clarence, in bed of small creek (southeast quarter 
section 6, T. 81 N., R. 1 W.), molars (Norton, Iowa Geol. Surv., XI, page 377; 
Hay, page 428). 

Cherokee County. Tusk in gravel pit of Illinois Central Railroad, on 
east side of Little Sioux River (Hay, page 430). 

Clayton County. Wagner Township (sections 5, 16, 23,T.94N.,R.5W.), 
teeth (Hay, page 430). 

Clinton County. Clinton, tooth and tusk, in Chicago Academy of Sciences. 

Dubuque County. Horse Shoe Bluff, three miles below city, tooth (Hay, 

43). p. 

Ida County. Tooth of proboscidian from Ida Grove (Hay, page 86). 

Jackson County. Near Maquoketa, atlas and vertebrae (Anderson, page 
27; Hay, page 385). 

Jefferson County. Walnut Township (northwest quarter section 28, T. 
73 N., R. 8 W.), in bed of Walnut Creek, jaw of Ekphas (Udden, Iowa Geol. 
Surv., XII, page 428; Hay, page 437). 

Johnson County. Near Iowa City, tusk from bed of Iowa River (Hay, 
page 437). 

Marshall County. Near Albion, in Iowa River (Anderson, page 79; Hay, 
page 441). 

Polk County. Femur in sand bar in Raccoon River (Anderson, page 34; 
Hay, page 444). * 

Scott County. From farm near Buffalo, molar and other bones (Hay, page 

447). 

Lee County. In Sugar Creek, near Melrose, molar (Anderson, page 28; 
Hay, p. 437). 

Stoiy County. Washington Township, near Ames, vertebrae, part of 
femur and tibia (Stalker, Iowa Geol. Surv., K, page 210; Hay, pages 82, 390). 
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Bison species (cf. bison). 

Black Hawk County. , 'Bank of Cedar River near La Porte City, vertebrae" 
(Hay, page 316). 

Guthrie County. Bear Grove, molar (Hay, page 316). 

Tiiton^^'* reports several vertebrates from terrace deposits south of Des 
Moines which are thot to be of Wisconsin or early post-Wisconsin age. The 
following species are mentioned: 

(metapodiai and astragaliis) 

M astodan or Elephant (tusk and large bones) 

Rmigihr muscatinensis (vertebra and piece of lower jaw) 

Symhos camJro7ts {KtXddl 

E. SOUTH DAKOTA 

Todd^®^ records the presence of the mammoth (Elephas colmnbi) in a high 
terrace just east of the Big Sioux River, above the falls and opposite the City 
of Sioux Falls. The deposit is loamy sand, sixty feet above the river. The 
bones were found six feet beneath the surface of the terrace. 

V. The Champlain Substage 

Following the Algonquin stage, the land was notably depressed and partly 
submerged by an arm of the sea which filled at least a part of the Ontario 
basin, extending up the Ottawa Valley past the City of Ottawa, and also 
occupying the Lake Champlain basin and extending down the Hudson River 
Valley to meet the sea at New York. It seems evident that The subsidence 
of the land was rather sudden and the elevation of the land gradual, a condition 
indicated by the nature and position of the life contained in the deposits, the 
deep water forms overlying the boulder clay, while the littoral fonns are near 
the top of the strata. Dr. J. W. Dawson has published a section made on 
Logan’s farm which brings out these facts graphically. 


Soil and sand 1 ft. 9 in. 

Tougb., reddish clay 0 ” 

Gray sand, with few specimens of Saxicava rugosa (=arcHca) Mytilus eduliSj 

and ilyaarcTiaw, the valves generally united 0 8 '' 

Tough, reddish clay, with few shells of and Leda 1 ” t 

Gray sand, containing detached valves of Saxicava mgosa, Mya truiKata, Macoma 
groenlandicay THchotropis borealis and Balanus crenatus, the shells in 

three thin laj^ers 0 8 ” 

Sand and clay, with few shells, principally Saxkam in detached valves 1 ” 3 

Band of sandy clay, full of Natica clausa^ Trkhokopis borealis j Fusus tornatus, 

Biiccinum undatum, Astarta laurentiana, Balanus crenahis, etc., sponges and 


’-86^ Proc. Iowa Acad. Sci,, XXII, pp. 233-236, 1915, 

Bull. No. 1, So. Dakota Geol, Surv., pp. 125-126, Bull. 158, IJ.S. Geol Surv., p. 85. 
Can. Nat, IV, p. 25. 
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Foraminifera, Nearly all the rare and deep sea shells of this locality occur in 

this band 0 ft S in. 

Sand and clay, a few shells of Asiarte and Saxkma^ and remains of sea weeds with 

attached; also Foraminifera;....... 2 0 

Stony claj", boulder clay x x 

Depth of section 7 

The abundance and variety of the fauna found in these beds indicate an 
extensive duration of marine conditions. At several localities, as at Mon- 
treal and Logan^s Creek, fresh water shells are mingled with the marine species, 
showing that rivers and streams flowed into the sea, bringing dow and deposit- 
ing these fluviatile species. In the present connection, only those localities will 
be considered that have produced a mixed fresh water and marine fauna. In 
the Gulf of St. Lawrence, and on the Atlantic coast from Maine southw’’ard, a 
great many postglacial deposits occur which contain an abundant and varied 
marine fauna.^^^ 

See the following papers relating to this subject: 

Amer. Nat., V, p. 125, 1871 (Ontario Co.). 

Bell, Can. Geol. Surv., Rep. 1879, pp. 1-37 C (p. 32 Hudson's Bay). 

Bell Amer. Journ. Sci., (iv), V, pp. 219-228, 1896 (Hudson’s Bay). 

Bell, GeoL Surv. Can,, Rep, Prog., pp, 1-3 ICC, 1879 (p. 11, Hudson's Bay). 

Chalmers, Geol, Surv. Can., An. Rep., VII, 1894, M, 1896, pp. 36, 37, 112, 127, 128, 134 
(New Brunswick, etc.). 

% Clapp, Bull Geol. Soc. Amer., XVIII, pp. 505-556, 1908 (New England) 

DaTvson, Amer. Journ. Sci., (ii), XXV, pp. 275-277, 1858 (Montreal). 

Dawson, op. cii.j XXV, pp. 200-202, 1883 (Ontario). 

Dodge, i\jner. Journ. Sci., (iii), XLVII, pp. 100-104, 1894 (Massachusetts). 

Ells, Geol. Surv. Can., Rep. 1879-1880, pp. 1-47D (New Brunswick). 

EUs, op. cit. No. 977, pp. 1-46, 1907 (Ontario and Quebec). 

Johnston, W. A,, Geol. Surv. Can., Memoir 101, pp. 25-32, 1917 (Ottawa). 

Little, Bull Geol. Soc. Amer., XXVIII, pp. 309-322, 1917 (Waterville, Maine). 

Low, Geoi. Surv. Can., Report, 1890-1891, pp. 1-82 L, 1892 (Quebec). 

Low, op. cit., 1887, F, pp. 1-19 (p. 18, Hudson's Bay). 

Merrill, Ann. N. Y, Acad. Sci., Ill, pp. 341-364, 1886 (pp. 354-355, Long Id.) 

Packard, Amer, Journ. Sci., (ii), XLI, pp. 30-32, 1866 (Labrador). 

Perkins, Rept. State Geoi. Vermont, VI, 1907-1908, pp. 76-112, 1908 (Vermont). 

Reis, Bull. N. Y. State Mus., No. 12, 1895, pp. 93-262 (p. 103 New York). 

Sherman, Amer. Nat., VII, pp. 373-374, 1873 (Maine). 

Siiimer,. Post-Glacial History of Boston, Amer. Journ. Sci., (iv) XL, pp. 437-4:1:2, 1915. 

StansMd, J., Geol. Surv.* Can., Memoir 73, pp. 65-68, 1915 (Montreal). 

Thompson, Amer. Journ. Sci,, (ii), IX, p. 262-263, 1850 (Vermont). 

Upham, Amer. Journ. Sci., (iii), XXXVII, pp. 359-372, 1889 (J^Iassachuselts). 

Upham, op. ciLj pp. 100-104 (Massachusetts). 

Whiteaves, Ottawa Nat.,, XX, pp, 214-216, 1907 (Farkenham, Out.). 
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A. THE OTTAWA VALLEY 

One of the best known localities from which a mked biota has been’^ob- 
tained is near the mouth of Green’s Creek, where it enters the Ottawa River, 
in the Township of Gloucester, Carlton County, from six to ten miles below 
the City of Ottawa. The fossil-bearing stratum, the Leda clay, is near the 
water level and in the fall (usually in September) when the water is low, the 
shore of the Ottawa River is strewn for a considerable distance with the fossils 
which are enclosed in hard clay nodules.®®® The following localities, all in the 
neighborhood of Ottawa, have 3delded fossils: Besserer’s wharf; creek near 
bridge at Cyrville; Graham’s brickyard, Ottawa East; right bank of Rideau 
River, near Manotick Road; Gatineau Valley railway, half mile north of 
Chelsea station; Odell’s brickyard, Ottawa East; Wright’s brickyard, north of 
Tetreauville, Hull, Quebec. A very good idea of the life of the Champlain 
substage may be gained from a study of the fossils assembled in this vicinity. 
A list of these is given below: 

LaJid and fresh water biota in the vicinity of Ottawa 

• Terrestrial Hants*" 

Gramineae species 
Popidm halsamifera 
” graniidmMa 
PotenHlla anserina 
” mrvegka 
canadensis 
” tfUentata 
Thuja occidefdalis 
Tnfdium repens 

Fresh Water Plants 

Hypnum) Patamogeton pectinaius 

■ •: naians .■ 

■ ' . perfdiatus ' 

■ ” ' pusiUus 

. '■ ; ■ru^lus'' 

TypkaMiifoiia? 

Vallismria spirdis 
' ” ' ■■ species, '■ 

According to Penhallow, the vegetation on the whole is about the same as 
that now living in the same locality. 

Animals (Mollusks) 

Planorbis species Lymnaea stagnalis appressa 

Bawson, Can. Nat., N. S., Ill, p. 69; Bell, Geol. Can., pp. 972-973; Can.jNat, V, p. 
43;Ami, Pep. Prog., Can. GeoLSurv., 1899, pp. 51-56, G. 

Penhallow and Coleman, Pep. Brit. A.A. Sci., 1898, pp. S22-529; 1899, pp. 411-414. 


Drepanodadus fliiUans (= 
Algae species 
Brasenia pelfaia 
Elodea canadensis 
Equiselim scirpoides 
” limostim 

’’ sylvatkum 

Drosera rotundifolia 


Arctosiaphylos nm-ursi 
Acer sacckarinum 
’’ spicatum 
Alnus species 
Beitda lutea 
Bromus ciliatus 
Carex magellanka 
Cyperaceae species 
Gaylussacia resinosa 
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Insecta 

Tenehrio calculemis Fornax ledensis 

Byrrhus ottaivaensis Fhryganea ejecta 

At Pakenham, about thirty miles west of Ottawa, a deposit of fresh and 
brackish water mollusks occurs. The section in which these shells occur con- 
tains the following strata: 


1. Sand and surface soil, about 10 feet 0 inches 

2. Clay 10 0 ’’ 

3. Fine gray sand with shells of Vahata, etc 0 2 

4. Clay 1 » 0 " 

5. Gray sand, laminated, with Tellina 0 3 

6. Clay : 0 » 8 ” 

7. Light gray sand, with Valmta^ Sphaerium^ Amnicola, Plamrhis and 

Tdlina 0 » 10 ” 

8. Clay, 1 2 

9. Brown sand and layers of clay with PlanorUs^ Sphaerium 0 4 ” 


In the bank of a brook emptying int<j^ the Mississippi River, two miles 
below Pakenham, shells occur in a deposit of sand and gravel corresponding to 
number 7 of the above section. Eight species have been identified.^®^ 

FlanorUs parms 
Galba elodes? 

Fyramidida cronhkitei aMonyi 
Tdlina groenlandica{^Macoma haltkica 
var. groefilanSica) 

These strata doubtless represent different periods of time as well as varying 
physical conditions, facts attested ^by the alternation of beds of clay and 
sand. The locality was evidently at the mouth of the Mississippi River and 
the water was fresh or only slightly brackish. The large volume of fresh 
water which was constantly discharged thru the Nipissing outlet doubtless 
freshened the sea for a long distance. This whole region possibly formed an 
estuary. 

B. MONTREAL AND VICINITV 

At Montreal fresh water shells occur mixed with marine mollusks, in sandy 
strata, immediately above the Leda clay. As suggested by BelF^^ these shells 
might have been washed down from fresh water ponds on the top of Montreal 
Mountain, which rose over 200 feet above the level of the Champlain Sea. 
This mountain is now 700 feet above the level of the sea and a number of 

Dawson, Can. Nat., V, p. 194; IV, p. 36. 

Can. Nat., VI, p. 42. 


Valvata tricarinata 
Amnicola Umosa poraia 
Planorhis hicarinatusi^antrosus) 
” triwhis 
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ponds occupy the highest points, and contain a varied moUuscan fauna. The 
fresh water and land forms, as well as the typical marine species found in these 
deposits, are listed below: 

Fresh Water and Land Species 
Gdba caperata 

umbrosa {=ekdes) 

Spkaerium species 
Thuja occidmtalis^^^ 

Larix amerkana 
Picea nigra 
Popuius grandidsntata 
Menyanthes trijolmta 

The marine species are all shallow water forms, indicating that the deposit 
is the Saxicava sand. In the clay beneath this deposit Xeda por!iandiC'a'WB.s 
found, indicating a period of deeper water (the Lada day). 

C. LAKE ST. JOHN 

Unio shells have been found in a brickyard at Reberval, on Lake St. John. 
The strata of this region are distributed as follows:-^^^ 

1. Peat and bogs and decomposing vegetable matter. 

2. Lucnstrine and duviatile sands and clays sometimes containing shells of Unio. Esccept 
for the presence of these shells it would be difficult to distinguish the sands of this series 
from the Saxicava sands. 

3. Saxicava sand and Leda clay. 

4. Boulder clay. 

5. Decomposed rock in situ. 

On the west side of Lake St. John, fresh water ^shells have been observed 
in clay beds at heights of 25 and 30 feet above the lake, which is 341 feet above 
sea level. Marine shells have been observed in deposits at Chicoutimi, some 
distance down the Saguenay River. The lacustrine deposits evidently repre- 
sent a time later than the Champlain submergence when Lake St. John stood 
some 40' or 50 feet higher than at present. It is probable that the land had 
been elevated sufficiently to cause the sea to retreat far' enough from this 
region to hold the accumulating fresh water at this height. In other words, 
these strata were formed during the waning of the Champlain substage. 

III Leda clay at Mile End; see Geol. Can., p. 976. 
s 84 a pQj. ^ Marine fossils from this locailty, see Stansfield, 15, pp. 65-67. 

Chalmers, An. Rep* Can. GeoL-Surv.,:.XVI,- 1904, pp. 250-263 A, 1906. 


■■ Marine, Species 
Saxicava arcUcd^^ 
Macoma groedatuika 
Mya aremria , 

” immaia . 
Myiilm edidis 
Zoskra' manna 
Algae 
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' B. ' LAKE CHAMPLAIN VALLEY 

Near Clarenceville, about four miles uorfh. of the Vermont boundary line, 
beds of fresh water shells occur about ten feet above Lake Champlain. The 
specimens are mixed in sandy clay as foUows:^^ 

Lampsllis vefUricosa Macoma groenlanika 

B§iryina recta Myaarenana • 

Lynmaea sptcies 


As Lake Champlain was first a glacial lake and later a marine estuar}^, it is 
possible that the fresh water shells occupied the former and the marine shells 
the latter body of water. Additional stratigraphical data and material are 
needed to satisfactorily determine this point 

The marine deposits of the Champlain Valley have not been studied as 
thoroughly as have those of the St. Lawrence Valley. Evidences of the 
presence of the sea have been observed ifi the northern part of Vermont and 
New York, bordering Lake Champlain. Fossil shells, as well as other marine 
life (including the bones of a whale), have been noted at the following locali- 
ties?®^ 


Vermont 

East Panton (Elgin Spring) 

Vergennes 

Shelburne (Morses and Shelburne Falls) 
Charlotte (Mutton Hill) 

Colchester (Mallett^s Bay) 


West Milton 
Checkerberry Village 
Swanton 
Burlington 
Panton 


Fort Kent, Clinton County 
Plattsburgh, Clinton County 
Ogdensburg 
Freydenburg’s Mills on the Saranac 

134 miles below Mooer^s Forks, at the bend of the Big Chazy. 


Norwood 

Willsboro 

Crown Point peninsula 


E. MARINE DEPOSITS OP TEE ST, LAWRENCE VALLEY 

Thruout the St. Lawrence Valley, east of Ottawa and Montreal, many de- 
posits occur which contain the remains of an abundant and varied fauna. 
None of these, as far as at present known, contain fresh water mollusks. The 
most important locali ties at which marine fossils have been found are, 

Beauport, near Quebec.^®^ 

206 Dawson, Can. Nat., V, p. 195, 

Baldwin, Amer. Geol. XIU, pp. 170-184; Woodworth, BuB. N. Y. State Museum, 
No. 83, p. 49; No. 84, pp. 208-215. 

Dawson, Can. Nat., II, p. 408; Billings, Can. Nat., I, p. 338. 
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Cacomia, and RiviSre-du-Loup.^^® 

; Tattagouche River, near Batto 

Bay de Clialeur, Bonaventure District, Qnebec.^^^ 

Near Greenville on the River Rouge.^^ 

' , One of the most westerly points at which marine fossils have been found 
appears to be Renfrew, Ontario, from which deposits the following species are 
recorded 

Satkam afciim 
Mmomahdthica gromlandica 
MdioiusmUostis-^* 

F. NEWBEUNSWICK 

Marl deposits occur in New Brunswick and on Anticosti Island, but no 
data are available concerning their contents* They are doubtless of post- 
Champlain origin. Dall^^ has described Galba aniicostiana imm Marl Lake, 
Anticosti Island, associated with Galba gdbana. refers to a deposit near 

Belledune Point, which is 2 feet thick and is overlaid by 5 feet of peat. Fresh 
water shells were foimd in the marl bed. Similar deposits occur two miles 
north of Charlo Station, in the bed of a small lake. 

G. NOVA SCOTIA 

The mastodon ranged as far as Nova Scotia in post-Wisconsin time, the 
bones of this animal having been found near Lower Middle River settlement, 
Victoria County, Cape Breton Island. From a stratum of sand and gravel 
beneath 5 inches of meadow soil a molar tooth was found at Baddeck, Victoria 
County, on the northwest side of Little Bras d’Or Lake.^^ 

VL Wisconsin Loess 

Both the early and late Wisconsin till sheet bear evidences of loess deposi- 
tion, clearly showing that the agencies which formed this characteristic deposit 
have been more or less active thruout the entire Pleistocene period. The 

*0** Dawson, Can. Nat, N. S., II, p. 85. 

Paisley, Can. Nat, N. S., VII, pp. 41, 268. 

Chalmers, Can. Nat. N. S., X, p. 193; Matthew, op, ciL, VIII, p. 104. 

Geol. Canada, p. 973. 

Billings, Can. Nat., I, pp. 338-346. 

Also found at Flat Rapids, Madawaska River. 

Land and Fresh Water Moilusks, p. 79. 

Geol. Surv. Can., Rep., 1879-1880, p. 42. 

2^7 Piers, Proc. & Trans. Nova Scotia Inst. Sci., XIII, pt. 2, pp. 167-168. 
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Wisconsm loess, however, is very scanty when compared with the great loess 
deposits of the interglacial intervalsV , 

A. TOWA', 

In Clay and Obrien counties, northwest Iowa, on the edge of the early 
Wisconsin till, loess occurs and varies from several inches to some feet in thick- 
ness. No mollusks are reported.^^ 

B. ILLINOIS 

The early Wisconsin drift bordering the Illinois River from Peoria to Henne- 
pin received a partial covering of loess.^® This loess mantle has an average 
thickness of 2 to 6 feet, and in some places attains a thickness of 10 to 14 feet. 
The bulk of the thicker deposits is a buff-colored calcareous silt, often contain- 
ing lime concretions and the shells of mollusks, thus closely resembling the loess 
of Iowa, The weathered surface is brown and is leached to a depth of from 2 
to 4 feet. No lists of the particular species contained in these deposits has 
been seen. Near Palos Park, Cook County, a loess deposit occurs but no fos- 
sils have been observed.^^^ 

C. WISCONSIN 

Loess deposits of late Wis<x)nsin age have been reported from Wisconsin 
by Prof. Salisbury.^^ Near Green Mie, Green Lake County, about two miles 
northeast of the village of Dartford, the loess rests on Wisconsin drift and 
is 150-200 feet above Green Lake. This loess contains no fossils, but at the 
west end of the lake, in section 4, on a slope at a lower level, facing the lake, the 
loess contains both concretions and gastropod shells. The character of the mol- 
lusks is not stated and no list is given. Near Devils Lake, loess occurs, but 
without evidences of life. 

At Ablemans, eight miles west of the Wisconsin moraine, in a ravine tribu- 
tary to the Baraboo River, the loess is rich in concretions and gastropod shells. 
The bones of a small animal were also found 10 feet below the top of the loess. 
At Logansville the clay in the valley is somewhat loess-like, is distinctly strati- 
fied, and contains shells.®^ This deposit is probably not true loess, but silt 
formed by streams. 

Geol. Surv, Iowa, XI, p. 485. 

Barrows, III State Geol. Surv., Bull. IS, p, 48. 

Personal communication from Dr. W, W. Atwood, 

Journ. GeoL, IV, pp. 929-937, 1896. 

222 Salisbury, 0 ^. al, p. 934. 
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VII. Systematic Catalog of the Biota at Present Known from the 
P osTGiAciAL Deposits Considered IN THIS Work®* 

PLANTS 


BEYOPHYTA 

Hypnaceae 

Dfipcfwtlodtts fiuitans (L.) Wamst. 

Flapothecum dentiadakm roseamm (Hampe) B. & S. 

Chapaceae 

Ckamspems ■ 


DIVISION I. PXEBIDOPHTrA 


Fabctey Eqotsetaceae 
Equiseiim sylvaikutn L. 

” flmiaiile L. {^limosum L.) 
scirpoides Miclix. 

Family Lycopobiaceae 

Lycopodium sehgo L. 


DIVISION II. SPEPMATOPHYXA 
GYMNOSPERMAE 
Family Finaceae 

Finus rigUa Mill. 

’’ ItiedaLt, 

Ficea mariana (Mill.) BSP. {^Ficea nigra Link) 

” canadensis (Mill.) BSP. 

Larix larkina (DuRoi) Koch. {^Larix amerkmta Michx.) 
A hies balsamea (L.) Mill. 

Taxodkm distlchum (L.) Richard 
Thuja Occident alish, 

Juniperus uirginiana L. (?) 


ANGIOSPERMAE 
Family Typmaceae 

TyphalatifoliaL, 

FASaLY NAjABACEAE 

Foiamogeton natans L. 

” perfoliatush, 

” pusUlus L. 

’’ rutilus Wolfgang 

” pectinatus L. 

Hajassig. 

Family Hydr(x:haritaceae 

Modea canodensisMidix, 

Vdtisneria spiralis L. 

Extinct species are preceded by an 
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Family Gramijjeae 
Oryzopsis asperifolza Michx. 

Family Cyeeraceae 

Carex patipemda irrigua (Wahlenb.) Fernald. {—magdlanica Man.) 
Carex species 
Seif pus species 

DICOTYLEDONEAE 
Family Salicaceae 

Sdix uva-ursi Pursh. 

Popuius grandidentata Michx. 

” halsamiferal*. 

Family Jxjglantdaceae 

Juglans cimra L. 

Carya cordiformis (Wang.) K. Koch. 

” (Mill.) Spach,? 

Family Betulaceae 

Betida luted Michx. 

” dhalu, 

Alnus species 

Family Fagaceae 

Fagus grandifoUa Efarh. 

* Quercus marcyana Penhallow 
” dhah, 

rubra amhigua (Michx.) Fernald 
” pkellosL, 

Family Polygowaceae 

Oxyria digym (L.) Hill 

Family Nymphaeceae 
Brasenia schreberi Gmelin {^pdtata Pursh.) 

Nymphaea adtena Ait. 

Family Rantjnculaceae 
Rafmnctdus aqmtilis capillaceus DC, 

Family Droseraceae 

Drosera rotundifoUa L. 

Family Platanaceae 

Platanus occidentaHs L. 

Family Rosaceae 
PotentiUa monspeliensis mrvegica (L.) Rydb. 

” trideniata Ait. 
anserina L. 
canadensis L. 

Ffunus virginiam L. 

Family Leguminosae 

TrifoUum repens L. 
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FmxLY AcBmcEAZ 

Acer spicaSumLB.m» ; 

” smchatimm L. 

' ; FAMr3:,Y ¥rrACEAE' 

VUu mtmdisMkhx. 

* Vitis pseudoroiufdifoUa 'Bttry 

Wmxvy^ UMmmACEm 

Zizykus sptcks 

Family Violaceae : 

Viola palustris'L, 

Family Eeicaceae 
VaccimumuliiinosumL. : •. 

” oxycoccush. 

Rlmdodetdron hpponkum (L,) WaMeab. 

: ArctodapkyUs dpim (Lj Sprang . ■ 

: :(L.) Sprang . 

GayPmsacia. hmcaia^ C. Kocb. (=«fesimsa T.&G.) 

■ Family Gentianaceae ■ ■ 
Mmyanihes trifolida L. 


ANIMALS 

MOLLUSC A 
CLASSPELECTPODA 


ORDER ,FRIONODESMACEA 


Family Unionidae 


” soliia (Lea) 

Ctmodonia peruviana (LB,m.)"plicataf Au&ors 
tmdulata (Barnes) 

Quadtda pustulosa 

pusMosa schookraftensis (Lts) 
lachtymsa (Lea) 

” metatmra (Raf*) 

Roiundaria tuhercidaia (Rafinesque) 

Pkthohasus cesopus (Green) 

Pleurobema coccineum (Conrad) 

coccineum magnalacustns (Simp.) 
ElUpHo crassidens (Lam.) 
gibhosus (Barnes) 
complamtus (Dillwyn) 

Lasmigona compressa (Lea) 

” costaia (Rafinesque) 

Amdonioides subcylindraceus (Lea) 


Afwimla ■ caiarmta. S&y:(^fimi'§a0is} 
” grandis Say 

” grandis f&oiiana'Ltvi 

” marginata Say {==fragiUs) 
Alasmidonta marginata (Say) 

” calceola (Lea) 

Ohovaria circvla (Lea) 
ellipsis (Lea) 

Obliqmria reflexa (Rafinesque) 
Amygdalonajas elegans (Lea) 
Nephronajas ligamentina (Lam.) 
Proptera data (Say) 

Eurynia iris (Lea) 

ellipsiformis (Conrad) 
recta (Lamarck) 

Lampsilis luteola (Lam.) 

” ventricosa (Bames) 
an&dontoides (Lea) 



POSTGLACIAL BIOTA OF THE G^EAT LAKES REGION 


187 


ORDER TELEODESMACEA 
Family Sphaerildae 

Sphaerium simile (Say) -sulcatum (Lam.) Pisidium fallax Sterki 



striatinum (Lamarck) 

ft 

kirklandi Sterki 

» 

stamineum (Conrad) 

ft. 

tnainense Sterki 

n 

stamineum wisconsinensis Sterki 

ft 

mediamm Sterki 

' 9$ 

acuminatum (Fiime) 

ft 

mediamm minutum Sterki 

" ff 

solidulum (Prime) 

tf 

milium (Haldeman) 

It 

iorsum Sterki 

ft 

novehoracense (Prime) 

9J 

levissimum Sterki 

ft 

okioense Sterki 

ft 

■flamm (Prime) 

tf 

pauperctdum Sterki 

)f 

emarginaium (Prime) 

ft 

politum Sterki 

n 

rhomhoideum(Pume) 

ft 

poliium decorum Sterki 

ft 

occidentcde (Mme) 

■ " 

roperi Sterki 

MuscuUum secure (Prime) 

ft 

rotundatum (Prime) 

ft 

transversum (Say) 

ft 

Sterki 

ff 

truncatum (Linsley) 

ft 

scutdlatum Sterki 

ft 

partumeium (Say) —orhktdaris Barrett 

tt 

splendidulum Sterki 

ft 

rosaceum (Prime) 

rr 

Sterki 

Pisidium abditum (Haldeman) 

tt 

tmuissimum Sterki 

ft 

adamsi (Prime) 

tt 

tenuissimum calcareum Sterki 

it 

adamsi affine Sterki 

tt 

trapezoideum Sterki 

ft 

compressum (Prime) 

tt 

triangtdare Sterki 

ft 

compressum confertim Sterki 

ft 

uUra-montanum (Prime) 

ft 

compressum laevigatum Sterki 

tt 

variabile (Prime) 

ft 

compressum ilUmisense StexW^ 

it 

ventrkosum (Prime) 

ft 

contortum (Prime) 

tt 

venirkosum costatum Sterki 

ft 

costatum Sterki 

■ ' 

veskulare Sterki? 

ft 

idakomse Roper 

n 

virginkum (Gmelin) 



ft 

walkeri Sterki 


CLASS GASTROPODA 
ORDER PROSOBRANCHIATA 


Belkina occidata (Lamarck) 

Plmrocera stibulare (Lea) 

” elevatum (Say) 


Family Helicinidae 

Family Pledroceridae 

Gmiobasis livescens (MeHke) 

» depygis (Say) 

” Ihescens niagarensis (Lem) 

” haldemani Tryon 

Family Ammicolidae 


Amnkola limosa (Say) 

limosa porata (Say) 

** limosa parva (Lea) 

cincinnatiemis (^m)—$ayamhxiik. 
” emarginata Kuster=<?te^a Lea 

” lustrka Pilsbry 

” letsoni Walker 


Amnicola walkeri Pilsbry 
” galhana (Say) 
Paludestrlna nkkliniana (Lea) 
Somaiogyrus integer (Say) 

subglobosus (Say) 
Pomatiopsis lapMaria (Say) 
Pyrgidopsis scalariformis Woll 
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■as 


VMpara' suhparpurea (Say) 
inUfiextd (Say) 
C&mpdoma decisum (Say) . 


Family Vivifaiopae 

. Camp.dmm 

Family Valvatibae 


integrum (DeKay) 
integrum obesum (Lewis) 
subsoMum (AEtLony) 
subsolidum exiiis (AntiioEy)? 


Tdmia sincere Say 
” lemsii Currier 
hkarimtaljtz 

” hkannaia perdepressa Walker 
i^UusaDtdp? 


Vahata Irkarinata Say 

” tfkafimta confusa Walker 

. ” irkminata simplex Gould 

” trkarmaia unkmifmia DeKay 
irkarimta injfmurimta Vanatta 


Fhysa ancillaria Say 
” warrenima Lea 
” heter&siropha Say 
integra Haldeman 
” nmgarensis Lea 
” sayii Tappan 

Ancylm pardlelus Haldeman 
rirndaris Say 
” Urklmtdi Walker 


OHBER PITLMONATA 
Family PfiYsiDAE 

Fhysa wdkeri Crandall 
» Say 

” gyrina kildrethiam Lea 
eliipika Lea 
” aplectmdes Sterki 
Aplexa kypmrum (L.) 

Family Akcylidae 

Ancylus fusctis Adams 
Gu^lachia 


Family Planorbibae 


Hanorhis trimhts Say 
” hinneyi Tryon 

” campamdaius Soy 

’’ mtrosus Conrad— Say 

” antrosus striatus Baker 

” antrosus angistomus Haldeman 

” crista Linn? 

” crista cristatm Ttrap, 

” rubdlus Sterki 


Flamrbis exaciwus Say 
dejlecius S2Ly 

kirsutus Gould {^dhts Muller?) 
” dtissimus Baker 

” parvus Say 

’’ parvus urbamnsis 

” umbilkatdlus Cockerel 

Segmmtina armigera (Say) 


Family Lymnaeibae 


Lymnaea stagfudis appressa (Say) 
Fsendosuccinea columella (Say) 

AceUa hddemani (Desk,) Binney. 

Gdha caperoJta (Say) 

(Lea)— Wolf 
kumilis modkella (Say) 

” humUis rustica (Lea) 

” dbrtissa (Say)—desidiosa Authors 
ohrussa decampi (Streng) ^ 
ohrussa exigua (Lea) 


Gdba gdbana (Say) 

” daUi (Baker) 

* ” antkastiana (DbII) 

* bakeri (WdkQt) 
pdustris (Muller) 

” refiexa (Say) 

naslwtahensis (Baker) 

” catascopkm (Say) 

emargimta cancdemis (^Qwexhy) 
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Carychinm exigmim (Say) 

Vallonia pamila Sterki 
VaUonia pnlchella (Muller) 

Gastrocopta coniractaP^ (Say) 

” tappaniam (Adams) 
’’ pentodon (Say) 
corticaria 
armifera (Say) 
Pupotdes margimtus (Say) 


Family ATOictJtiDAE 

Carychium exile H.C. Lea. 

FaMJXY VALLOmiDAE 

Vdlonia graxMwoslciPjdvh. 

Family PtoiLLLDAE 

Vertigo milium GovM., 

” ovataS'dcy 
^ morsei Sterki 
” tridentata Wolf 
” elatior Sterki 
StroMlops Idbyrinthica (Say) 
affinis Pislbry 


Family StJCciNEiDAE 

Succinea ovalis (Say) = oUiqua Say. Succinea retusa Say 

avara Say 


Punckm pygimwm (Drap.) 
Spkyradium edentulum (Drap.) 
Eelicodiscus parallels (Say) 


Gastrodontaligera (Say) 
Zonitoides minscula Sterki 
” laeviscula Sterki 
arborea (Say) 
Euconulus ftdvus (Miiller) 
” chersinus (Say) 


Family Ejsdodontidae 

Pyrmnidula aUernala (Say) 

’’ soUtaria (Say) 
perspecUva (Say) 

” cronkhiiei anlkonyi Pislbry 

Family ZoNiTiDAE 

Euconulus sterkii (Dali) 

VUrea hammonis (Strom.) 

” wheatleyi (Bland) 

” indeniata (Soy) 
rhoadsi Vihhry 

Omphalina fuliginosa (Griffith) 


” chersinus polygyralus (Pilsbry) 


Family Limacidae 


Agriolimax campestris (Binney) 


Circinaria concava (Say) 


Limacifb species indet. 


Family CmciHAitiiDAE 


Family Helicidae 


Polygyra monodon (Rackctt) 
hirsuta (Say) 

’’ mitchdliana (Lea) 

clausa (Say) 
thyroides (Say) 

” elevata (Say) 

imdtilineata (Say) 
zcdeta (Binney) ™ Binn. 

” peyinsylmnica (Green.) 


Polygyra albolahris (Say) 
albolahris dentata 
sayanaVils.—sayi(}iinn,) 
” profunda (Say) 

” injlecta (Say) 

fraudulenta Pilsbry 
” tridentata (Say) 

** palliata (Say) 

Eggs of land snail 


=^“•1 This genu s was previously known as Btfidaria. Gastrocopta is an earlier name. 
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AMHItGPOBA 
CLASS CRUSTACEA 
ORDER OSTRACOBA 

species 

ORDER DECAPODA 
Cambams blaniingi muhis (Girard) 

CLASS mSECTA 

ORDER COLEOPTERA 
Family Byrrhidae 

* Byrrkiis ottawaensis Scudder 

Famxly Chrysomelidae 

♦ Sminis regnims Scudder * Dmacia elongaiida Scudder 

” pfoxma Kirby 

Family El ATERiDAE 

♦ Fornax ledemis Scudder CorymhUes oetMops Hbst? 

Family Tenebrionidae 
^ Tmehrio cdcidensis Scudder 

Famh.y Carabidae 

* Cymindis extorpescms Scudder 

Family Bytiscldae 

Species indet. 

ORDER TRICHOPTERA 
Family PHRYOAmroAE 

* Fkryganea ejecta Scudder 

OEBER DIFTERA 

Unnamed fragments 

VERTEBRATA 
CLASS PISCES 
Family Amiidae 

Amia calvaLinn. 

Family Siluridae 
Fragments of undetermined species 

Family Centrarchedae 

Lepomis species 

CLASS AVES 
Family Anatidae 


Mergus serrator (Linn.) 
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CLASS MAMMALIA 
Family Megatherudae- 

* Megdmyxjeffefs<mU {I)mmTest) 

Family Tayassuidae 

* Flatygouus compressus LeConie 

* Mylohyus nasu(us (Leidy) 

Family Cervidae 

OiocoUeus virginiamis (Zimmermaim) 

Erxleben 

Rangifer caribou (Gmelin) 

* ” muscaiinemis Leidy 

* Cervakes scotiiLydeisker 

* ” horedis Beiishy 

Family Bovidae 

* Symbos cavifrons (Leidy) 

Ziiiimermanri 

* Boo^herium sargenti Gidley 

* Bison latifrom (IlMhn) 

” bison (Linn.) 

Family Elephanxidae 

* Mammut a/rmricanum (Ken) 

* EUphas columbi 'EsXconet ==jachsoni and amerkanus, 

* ” pnmigenius BlvmienhBjch 

Family Muridae 

Fiber zibeihicus (LbmJ) 

Family Castoridae 

Castor canadensis Kuhl 

Family Castoroididae 

* Castoroides ohioensis Foster 

Family Canidae 

Cmis latrans Say 

VIII* Summary 

The data embodied in the previous pages may be summarized under four 
heads: 1. Duration of Glacial Lakes; 2. Repopulation of the Glaciated Area; 
3, Variation in Climate as evidenced by the Biota; and 4. Percentage of 
Living and Extinct Species; the Wabash Fauna. 

1. DURATION OF GLACIAL LAKES 

It is believed that the Glacial Lakes, while but temporary from a geological 
standpoint, still persisted for a period sufficiently long enough to allow living 
organisms to occupy them and become well established. The length of time 
was also sufficient to permit the building up of huge beaches and the catting 
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of tall cliffs. The early lakes were probably of short duration and of fluctuating 
me, but the later ones, especially the larger lakes in the Huron-Erie-Ontario 
and Michigan basins, existed for a long period of time. 

Of the Nipissing beach Taylor says/^s is altogether the most remarkable 
littoral feature of the Great Lake region. It is a shore line well advanced to- 
ward old age. All other beaches are youthful in comparison. . . . Instead 
of the slender spits and barrier bars of the Algonquin and the other beaches, the 
Nipissing has what may be called barrier plains, made up of many, sometimes 
forty or fifty, massive beach ridges laid one against the other. Many bays 
were entirely filled with these beach plains and others were cut off, so as to 
form small littoral lakes. Some of these plains are a mile and a half wide. 
In some instances the old deltas of other beaches are large and conspicuous, 
but the constructive products of wave action have no comparison to those of 
the Nipissing beaches. 

2. DEPOPULATION OF THE GLACIATED AREA 

It may be stated witliout fear of contradiction that the Wisconsin ice cap 
absolutely exterminated all life within the area covered by this huge glacier.®^® 
The area covered by this drift sheet is shown in Plate LVI. In the Great 
Lakes region the return of the fresh water life could be made only by way of 
the larger streams forming outlets from the glacial lakes, such as shown in 
Plates L and LI. From the Mississippi Valley the biota reached Lake Erie 
via the Fort Wayne outlet; Lake Michigan by the Chicago outlet; Lake Superior 
by the St Croix outlet; and Lake Agassiz by the Lake Traverse outlet. An 
outlet from Green Bay, via the Wisconsin and Fox rivers is also believed to have 
afforded means for reaching this portion of Lake Michigan. 

The data considered in the previous pages show conclusively that the 
Chicago outlet was used by the fresh water biota to reach the Lake Michigan 
basin, and that the Lake Huron basin was reached via the Grand River outlet. 
No direct data has been seen relative to fossiliferous deposits in the Fort 
Wayne outlet, but such deposits undoubtedly exist and will some be 
brought to light. It is believed by some biologists, including the writer, that 
tMs outlet was used in restocking the waters of Lake Erie.^^’^ 

The present distribution of the naiad fauna of the Great Lakes, as well as 
tlie distribution of the fossil fauna, points conclusively to a postglacial 

*2SAmer.GeoLXVri,pp. 398. ^ 

ScharfF, in his work ^‘Distribution and Origin of Life in America states his belief that 
there was an imglaciated region in central North America, where a part of the fauna found 
refuge daring this cold period. He believes that the peculiar naiad famia of Lake Erie is a 
rdict. ' Studhes in 'the geology, as the present distribution of the naiad fauna, fail to 
prov}do data lor this 'theory. ' ' , ‘ ' 

See Walker, The Nautilus, Numbers 2, 3, 4, 5, 1903* 
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migration also from the southeast, possibly by way of the Moliawk-Treiit 
outlet (Plate LII), at which time certain species characteristic of the Atlantic 
fauna migrated into the Huron basin and have now reached as far westward as 
eastern Lake Superior and the Upper Peninsula of Michigan. ElMpfio com- 
planatus, a member of the Atlantic fauna, is found as a fossil as far w'^est as 
Simcoe District, Ontario (town of Angus). 

The two faunas, the Mississippi Valley and the Atlantic coastal plain, as 
represented by fossil e.vamples, may be tabulated as follows. The Atlantic 
fauna invaded the territory north and east of Lake Superior, the Lake Huron 
region, a portion of the Northern Peninsula of Michigan and the territory east 
of central New York. 

M.ississippi Valley xUlantic Coast 


Fusconaja undata 

” solida 

Crenodonfa peruviana 

’’ midulata 

Qmdrida piistulosa 

^ piistulosa schoolcraftensis 

” lachrymosa 

Rotundaria tuberculala 

Fleurobema coccineum 

coccineimmagndacustris 

Elliptio crassidens 

gihhosHS ..................................... 

FUipiio camplamtus 

Syfnphynota compressa 

” cosiata 

Anodonta grandis .................. 

” grandis fooHana 

” marginata Anodonta marginafa 

” calaracia 

Anodontoides suhcylindraceus 

Alasmidonia marginata 

” calceola 

Obovaria cirada 

” ellipsis 

Obliquaria reflexa 

Amygdalonajas elegans 

Propfera alata , 

Eurynia iris 

elUpsiformis • ■ 

” recta . 

Lam psilis luteola Lampsil is rad i a fa 

ventricosa 

” anodontoides 
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It will be seen that the greater number of species is characteristic of the 
Mississippi Valley, 16 genera and 31 species being from this region, while but 
3 genera and 4 species are from the eastern fauna, and only 3 of these are 
strictly confined to the Atlantic faunal region. The inference to be drawn 
from these data is obvious and is in complete accord with Dr. Walker^s re- 
marks on tile distribution of the recent naiades of the same region.^^^ Equally 
interesting data could be provided from a study of the distribution of other 
groups of animals. 

3. VACATION IN CLIMATE AS EVIDENCED BY THE BIOTA 

Some years ago, Dr. T. C. Chamberlirf^® made the following statement, 
“The to-and“fro movement of the faunas and floras introduced into the record 
exceptional superpositions of faunas upon one another. The succession was 
orderly but unusual. Where a complete record could be made, as in a deposit- 
ing tract just outside the limit of the invading ice, the full series for the ad- 
vancing stage of an ice invasion should embrace a succession of faunas and 
floras ranging from the temperate, through cold-temperate and sub-arctic, 
to the extreme arctic types, while a full record of the retreating stages of tlie 
ice should embrace the same series reversed.” 

As remarked by Dr. Chamberlin, this theoretical succession is rarely per- 
fectly represented. In several places, however, as at Chicago and some 
other places, a partial record has been preserved, and a characteristic biota 
is represented, abundantly supporting the statement of Dr. Chamberlin. At 
Chicago a series of deposits are superimposed one upon another, which contain 
the biota of several climates. The lowest, and therefore the oldest of the 
retreating series, contains two spruces, Pfcca canadensis and Picea marianaj 
a tamarack, Larix laricina^ the balsam fir, Abies halsamea, the arbor vitae, 
Thuja occidentalism and the balsam poplaq balsamiferam as well as a 

molluscan fauna characteristic of a cold-temperate or even subarctic zone. 
The deposit overlying this cold fauna is filled with an abundant and varied 
fauna characteristic of a temperate climate as warm as, or even warmer, than 
that of toda}^ 

That there was a period during which the climate of the region immediately 
adjacent to the lower Great Lakes was somewhat warmer than at the present 
time is apparently evidenced by the presence of a peccary {Platygonus com- 
presstis) in both Michigan and northern New York, The Megalonyx also lived 
in Ohio. Deposits in northern New Jersey contain a flora the species of which 
indicate a period of higher temperature. Of the 9 species represented in this 
deposit, 4 do not now range north of southern Maiydand, and 1 (Zizyhus) is 
mainly tropical and is not now represented in the northern coastal plain (Vide 

» Nautilus, XXVII, pp. 21, 30, et seq,' ' 

Chamberlin and Salisbury, Geology, III, p. 487. 
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Berry). In Massacliusetts a fossil flora indicates a subarctic climate, evidently 
living not far south of the retreating glacier. A later deposit, not far distant, 
indicates a temperate climate. The variation of climatic conditions as the 
huge glacier retreated to the northward, is thus indicated by the remains of 
life contained in the deposits left by the glacial waters. 

4. PERCENTAGE OE LIVING AND EXTINCT SPECIES 

Sixty-eight species of plants and 271 species of animals, are represented 
in the deposits overlying the Wisconsin drift. An analysis of this biota 
shows that of the plants 66 are still living and 2 are extinct. Of the animals 
245 are recent and 29 are extinct. Among the animals, the mollusks have 
231 living and 7 extinct, while the insects have 7 extinct and 3 living, and the 
mammals have 13 extinct and 8 living species. It will be noted that the in- 
sects and the mammals, the highest and most complex types of the inverte- 
brate and the vertebrate branches of the animal kingdom, have passed thru 
the greatest changes during the postglacial period, the majority of the species 
represented being extinct. The plants and the mollusks show little or no 
change, the percentage of extinct species being very small. 

5. THE WABASH FAUNA 

Recently, Dr. 0. P. Hay^^® proposed the name Wabash beds for the deposits 
laid down subsequent to the retreat of the Wisconsin ice sheet, and to the biota 
he gave the name of Wabash fauna, believing that the period between the 
waning of tlie ice sheet and the historical period should bear a name and be 
equivalent in value to the interglacial periods between the different ice sheets. 
The proposed distinction seems appropriate, especially when considered in 
relation to the insect and mammal faunas, which, as we have shown, contain 
a large percentage of extinct species. The same relation between the plants 
and the mollusks, and the insects and mammals continues thruout the inter- 
glacial periods, the former consisting largely of species now living while the 
latter are made up largely of species now extinct. 

Among the vertebrates, the fish and birds are too poorly represented to per- 
mit of generalizations. Those species identified are all living. Of the mam- 
mals it is to be noted that the megalonyx, peccary, extinct musk-ox and bison, 
mastodon, two mammoths, two extinct elk (Cervalces), an extinct caribou, and 
the giant beaver lived and roamed the territory left bare by the retreating 
glacier for a long period after the ice had entirely disappeared from the Great 
Lakes region, and it would be difficult indeed to declare with accuracy just 
how recently some of these animals formed a part of the existing fauna (see 
Chapter XII, page 371). 

Smith, Mis. CoIL, No. 20, p. 13, 1912. 
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■ ' , : 'The biota cataloged in the.previous pages forms but a 'Sniaii part of the life 
which : actually invaded the englaciated territox\%- Many additional species 
will doubtless be found as more attention is given to the subject and more 
systematic work is carried on. Careful discrimination of the different strata 
of old lake deposits will add greatly to our knowledge concerning the succession 
of faunas^and it will be found that' the greatest results can be obtained b}’ 
studying the material from the modem ecological standpoint, as was the case 
with the Chicago deposits described in Chapters I, II, and III. 



REVIEW OF OUR PRESENT KNOWLEDGE CONCERNING THE LIFE 
OF THE GLACIATED AREA DURING THE PLEISTOCENE 
OR GLACIAL PERIOD 





CHAPTER V 


PREGLACIAL CONDITIONS. AND LIFE ' , ■ 

It is beiieved that the area covered by the great ice sheets had been sub- 
jected to subaerial conditions since the close of the Paleozoic Era. During 
this vast period of time there occurred changes of levels resulting in deepening 
or otherwise modifying the valleys cut by erosion and subjected to atmospheric 
agencies. Previous to the Pleistocene Period, the country embraced in the 
northern and northeastern portion of the United States, as well as in British 
America, had been reduced to a condition of great maturity, or, in other words, 
base leveled, producing a grandly roiling surface, covered with a deep residual 
soil and subsoil. 

1. Ancient -Drainages 

a. THE BASINS OE THE GREAT LAKES AND THE BURIED RIVER VALLEYS 

For many years the belief was held by the majority of geologists that the 
basins of the Great Lakes — Superior, Michigan, Huron, Ontario, Erie-had 
been scooped out by the great continental glacier. Data supplied by lake 
soundings and well borings have clearly indicated that this theory can no longer 
be held, and that these lake basins represent ancient river valleys, occupied 
by a great river system comparable to that of the Mississippi in magnitude. 
These valleys and their connections and tributaries have been carefully worked 
out by Prof. J. W. Spencer, and others, and are graphically shown on the 
accompanying map.^ (Plate LIV). 

^ J. W. Spencer, The Falls of Niagara. Can. Geol. Siirv^., 1907, pp. 391-412, 

Discovery of the Preglacial Outlet of the Basin of Lake Erie. 

Proc. Amer. Phil. Soc., XIX, pp. 300-337; Second Geol Surv. Penn., 
Rept. Progress, 1879, QQQQ, pp. 357-406, 1881. 

High Continental Elevation preceding the Pleistocene Period. 

Bull Geol Soc. Amer., VI, pp. 141-166, 1895. 

Relationship of the Great Lake Basins to the Niagara Limestone. 

Bull Geol Soc, Amer., XXIV, pp. 229-232, 1913. 

Newberry, On the Origin and Drainage Features of the Basins of the Great Lakes. Proc, 

■ Amer, Phil Soc., XX, pp. 91-95, 1883. : 
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Toward tlie end of the Pliocene Period the entire country experienced a 
considerable elevation, amounting in places to 2500 or 3000 feet, and in the 
Grand Can}mn region to as much as 6000 feet.^ This elevation initiated a 
fresh C 3 rcle of erosion, which was not finished at the beginning of the Glacial 
Period. The Grand Canyon is an erosional result of this uplift. On the At- 
lantic coast the evidences of such an uplift are found’ in the submerged canyon 
of the Hudson River, which extends to the edge of the steep continental slope, 
about 105 miles from Sandy Hook. ''The outermost twenty-five miles are a 
submarine fjord three miles wide and from 900 to 2250 feet in vertical depth 
measured from the crests of its banks, which with the adjacent flat area decline 
from 300 to 600 feet below the present sea level” (Uphani). Spencer^ later 
stated that the floor of this canyon is 8736 feet below the level of the sea, 
and the walls, at the deepest sounding, are some 4000 feet high (or deep), 
rivaling in magnitude even the Grand Canyon of Arizona. Stollef^^ states that 
the Hudson from Corinth eastward flows in a channel cut in an interglacial 
interval. "During an interglacial epoch a stream from the north, following the 
course of the preglacial Luzerne River, was diverted from the old channel at 
Corinth and initiated the present Hudson valley from Corinth eastward. ” 
Submerged fjord outlets have been obseiwed in the Gulf of Maine, the Gulf 
of St. Lawrence, and Hudson Bay, at depths of 2264, 3666, and 2040 feet, re- 
respectively. Equally striking submarine valleys have been observed on tlie 
Pacific coast. Just outside of the delta of the Mississippi River a submarine 
valley 3000 feet in depth has been located by the United Stales Coast Survey. 
Similar drowned valleys are known in other parts of the country. 

An elevation of 2000 feet would raise the basins of tlie Great Lakes sufii- 
ciently to provide the necessary grade for such a large river system. Spencer’s^ 
map shows a large stream, called the Laurentian River, which has its head 
waters in the northern basin of Lake Michigan, flows thru a portion of Lake 
Huron and Georgian Bay, thence to Lake Ontario by way of a buried channel 
passing just west of Lake Simcoe and between Newmarket and Richmond 
Hill; thru the basin of Lake Onta,rio it flows eastward at the base of a submerged 
escarpment, and near the east end of the Lake Ontario basin it bends to the 
northeast and enters the St. Lawrence Valley near Kingston. Two tributaries 
join the main river in the Huron basin, one, the Huronian River, flows thru 
Saginaw Bay and another, unnamed, flows from the St. Clair River northward. 

A large river system, known as the Erigan River, flows thru the shallow 
Erie basin and joins the Laurentian River in the Ontario basin by a buried 

2 Warren Upham, Amer. Journ. Sd., (iii), XLI, p. 36, ci. seq. Spencer states that this 
elevation may have been as much as 9,000 feet. 

Glacial Geology of the Saratoga Quadrangle. Bull N. Y. State Museum, No. 183, p. 31. 

■ s Amer. Journ. Sci., (iv), XIX, pp. MS, 1905. 

* Falls of Niagara. 
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channel cut thru the Niagara peninsula about fifteen miles west of the present 
Niagara River. This main channel has several buried tributar}^ channels, one 
pf which is in the form of a crescent and connects with the Whirlpool canyon 
of the present Niagara gorge and with the drift-filled Whirlpool-St David 
Valley. Other buried river valleys occur at Port Stanley and Victoria in the 
Erie basin and at Dundas and Hamilton in the west end of the Ontario basin. 
Lakes Seneca and Cayuga^ are believed to be ancient river valleys cut in the 
bed rock and connected with the Laurentian River by buried cliannels. At 
Cleveland a preglacial channel has been found in the Cu3^ahoga Valley, and the 
ancient river has been christened the Newberry. 

Ortmann^^ believes that the north and south portions of the United States 
were separated by a divide consisting of the Allegheny Mountains and the 
Cumberland Plateau, which are thought to have joined the Ozarks and the high 
western plains in front of the Rocky Mountains. North of this divide the 
drainage was into the old St. Lawrence system and south of the divide the 
drainage was into the Atlantic and the Gulf of Mexico. The Tennessee and 
Cumberland rivers are thot to be the old headwaters of the Lower Mississippi 
River in preglacial times. The ice sheet is believed to have dammed up the 
rivers, forming lakes, and the Upper Mississippi system cut through the divide 
between the Ozark Mountains and the Cumberland Plateau. The present 
distributfon of the fresh water mussels and the crawfishes suggest such a pre- 
glacial and postglacial history, these groups of animals being strongly affected 
in their distribution by the glacial changes, 

b. ANCIENT RIVERS WITH REVERSED OR ALTERED MODERN DR.4INAGE 

Several modern rivers are made up in part of the reversed tributaries of 
this ancient Laurentian River.® The upper Allegheny has been shown to be 
the upper portion of an ancient river which flowed northward and entered the 
Erie basin east of Dunkirk, New York( Carll River). The upper Ohio, includ- 
ing the Monongahela and the lower Allegheny, also flowed northward thru the 
Grand River and entered the Erie Valley. This old stream has l")een named 
the Spencer River. ^ The Genesee River is a pregladal stream (one of the few 
retaining the preglacial northward direction of flow) which, has been forced 
by the drift deposits to cut a new canyon-like channel at Portage and Rochester. 
Irondequoit Bay is believed to be the outlet of the preglacial Genesee River.® 

In Ohio, Indiana, and Illinois, ancient, now buried, river channels have been 
discovered by means of well borings. In Ohio a wide area has been studied 

* Tarr, Bull GeoL Soc. Amer., V, pp. 339-356. 

« Chamberlin and Leverett, Amer. Journ. Sci., (iii), XLVI [, p}). 247-283, 1894. 

Topog. GeoL Surv. Penn., 1910, 1912, Appendix E, p. 138, 1912. 

^ Forshay, Amer. Jour* Sci., (iii), XL, pp. 397-403, 1890. 

« Fairchild, Proc. Rock Acad.'Sd., Ill, pp. 236-239, IW; Chadwick, Proc. Rocli. Acad . 
SckV,pp. 123-160, 1917. 
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and many cliannels have been mapped, indicating the preglacial drainage 
systems of the Ohio, Muskingum, Great and Little Miami, Mad, Wabash, 
Vermilion, Black and Rocky rivers, besides numerous smaller streams.^ These 
buried valleys indicate changes of channel in many places, the change in some 
instances being notably marked. Several streams with a present southward 
drainage are shown to have drained northward in preglacial times. In southern 
Indiana, the lower Wabash and its tributary rivers, as well as the Ohio River, 
flowed in preglacial channels which are now drift-filled and the present streams 
have excavated new channels for the most part^® The Ohio River did not 
exist at that time as a separate stream. Its present channel was occupied by 
a series of disconnected water courses, varying in size from small ravines to 
large rivers. Many of the streams in West Virginia and Kentucky flowed 
northward across Ohio, using the drainage channels now occupied by streams 
flowing in the opposite direction. Presumably they entered river channels 
now the site of the Great Lakes and the Wabash River.^^ 

In western Illinois a river system composed partly of the present Pecatonica, 
Rock, and Illinois rivers, has been more or less perfectly worked out by Leverett 
and other geologists.^^ The drainage was southward and indicates that the 
Mississippi above the Rock Island rapids turned southeast and joined the 
southward trunk of the Rock River (in a preglacial channel) near the Town of 
Ohio, the combined streams forming a large river (the preglacial Illinois) 
which joined the modern Illinois below Hennepin. Well records made in 
Iroquois, Champaign, Livingston, and McLean counties indicate that an old 
valley extends southward from Lake Michigan thru portions of these counties. 
At Chatsworth, Livingston County, its depth is 200 feet, and at Bloomington 
the trough is 230 feet deep. Between Onarga and Gilman it is 268 feet and 
near Spring Creek station it is over 400 feet beneath the surface.^^ Similar 
buried channels are known in the region bordering the southern shore of Lake 
Michigan.^*^ 

In Iowa a number of preglacial river channels have been traced, especially 
in the southeastern portion of the state, where the Mississippi and tributary 
streams have been shown to have occupied other and larger valleys in preglacial 

® Tight, Bownocker, Todd, Fowke, The Preglacial Drainage of Ohio, Special Papers, 
No. S, Ohio Acad. Sci., 1900. 

Leverett, Illinois Glacial Lobe, plates 8 and 9 ; pp, 93, 96, 102, etc. 

Tight, Professional Papers, U. S, G. S., No. 13. The map, plate 1, indicates the pregla- 
cial drainages of these rivers, which are given names. Two of the rivers seem to have been 
christened already. Thus Tight \s Pittsburg River seems to be the same as the Spencer River 
of Forshay, and the Cuyahoga is the same as the preglacial Newberry River. 

111. Glacial Lobe, plate 12. 

See Geology of Ohio, II, pp. 13-14; Bradley; Geol. Ill, IV, pp. 229-230, 1870. 

See Chapter III. 
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times,^® Near Des Moines a number of preglacial' ^"ciit-outs’^ have been located 
while sinking mine shafts. Other buried channels have' been- found in different 
parts of the glaciated territory, but they need not be referred to at this time. 
In southeastern Wisconsin, Alden^^'^ has traced a number of preglacial channels 
buried beneath glacial till, several of these draining into Lake Michigan. 

A few years ago,^^ Prof. A. W. Grabaii, using the data published by Spencer 
and other geologists, worked out a theory of preglacial drainage, in which 
the main or consequent streams are made to flow southwestward, or in a trans- 
verse direction to the Niagara cuesta. Four streams are postulated; (1) a 
stream flowing thru the narrow straits of Mackinac into the Lake Michigan 
basin; (2) a large stream, the Saginaw River, flowing southwestward thru 
Georgian Bay and Lake Huron; (3) a large river, the Dundas, flowing from the 
highlands of Canada thru the western end of the Gntario basin, thence by the 
buried Dundas Valle}^ to the Erie basin; and (4) the ancient Genesee River, 
flowing across the Ontario basin into southern New York. These four major 
streams are shown by later adjustment (principally piracy) to develop into 
tw^o large river systems, the Saginaw and the Dundas (Plate LV). The valleys 
of Cayuga and Seneca lakes are made to contain southward flowing streams 
and the beheaded Genesee flows southward. This theory of Tertiary drainage, 
while highly ingenious, does not seem to accord with the known data, when 
surveyed as a whole, as well as does that of Spencer. The indicated direction 
of the Genesee River is not in accord with the facts as presented by an examina- 
tion of the territory, nor does Prof. Grabau give sufScient weight to the old 
valley of Irondequoit Bay which has been shown by Fairchild to be the ancient 
outlet of the Genesee. The buried channel between the Erie and Ontario 
basins, v/hich is given such weight by Spencer, is not given sufficient promi- 
nence in this theor}^ 

Milled®^ considers Grabau’s interpretation more tenable than Spencer's 
theory of a preglacial St. Lawrence drainage. The St, Lawrence is said to be 
almost certainly postglacial in its course at the Thousand Islands as shown 
by the lack of any real channel, and by the presence of a belt of hard pre- 
Cambrian rock extending across the river and connecting the Adirondacks 
with the Canadian pre-Cambrian rocks. This hard rock belt is thot to have 
formed a preglacial divide until the recent formation of Lake Ontario and the 
downwarping of the land, which allowed the drainage to pass over the divide 
for the first time (p. 82), The drainage of the St. Lawrence is believed to have 

See Iowa Geol. Surv., Ill, pp- 239-255, 1895; also Leverett's liL Glacial Lobe, pp. 
468-469; Keyes, Iowa Geoi. Surv., II, pp. 183-185, 292, 346, 1894. 

Professional Papers, U. S. Geol. Surv., 106, pp. 102-128, 1918. 

Geol and Pal of Niagara Falls and Vicinity, pp. 37-54. 

BuU. N. Y. State Museum, No. 168, pp. 82-86; 96-107, 1913. 
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be ;;E souliwestward: into the Mississippi River. A pregladal Rome River 
is thot to have flowed thru Oneida Lake, and Black River flowed northward 
into the St Lawrence. Rivers in the Cayuga, Seneca, and Genesee valleys 
are believed to have flowed northward into the St. Lawrence River. 

Investigations by Leveretfl'^ and other glaciologists indicate that some pre- 
glacial streams, especially in southern Michigan and northeastern Illinois, 
had a southerly direction and flowed into the Gulf of Mexico. Whatever the 
direction of the drainage of this region may have been does not materially 
affect the established fact that the Great Lakes were once river valleys and 
tliat they, together with die buried river channels, formed avenues by which 
the preglacial biota spread over the country, 

2. Pregiacial Life OP THE Glaciated Area 

In the preceding pages it has been shown that previous to the advent of 
the Glacial Period, the physiography of the country was quite mature and that 
large river systems occupied extensive river valleys. If the physical features 
were of such maturity, it follows, obviously, that the biota was equally mature. 
Unfortunately the data bearing upon this point is of the most meagre character, 
as only a very small portion of the surface was left intact by the first ice inva- 
sion, and the diversity of the biota can be judged only by the life contained in 
deposits laid down beyond the limits of glaciation or in the first interglacial 
deposits of the Aftonian stage. 

x^mong the mammals the sloths, Megalonyx, Mylodon, and Megathermm, 
several species of the horse, Equus^ members of the cat and dog families, the 
hornless rhinoceros, the tapir, the peccary, numerous species of deer, rodents, 
some of gigantic size and the proboscidians, the mastodon and mammoths, 
roamed over the country in great numbers. Of invertebrates, little is definitely 
known, tho it is believed that the molluscan fauna differed but little from that 
of today. The insect fauna is said by Scudder to be composed largely of 
extinct species. 

According to Penhallow,^® a forest of great denseness extended far into 
the Arctic regions, consisting of such species as beech, sycamore, tulip tree, 
oak, sweet gum, walnut, magnolia, and many others. A temperate climate, 
very much warmer than now and somewhat subtropical, extended to the 
northern boundary of the United States, as shown by fossil plants about the 
Arctic regions. An Arctic bog flora must have existed north of this great 
forest, in polar lands. 

Data concerning tiie life immediately preceding the first glacial invasion 
are rare and meagre. Some remains of life found in caves not far removed 
from the border of the ice have been thot to be preglacial, but the exact age 

Mich. Acad. Sci., 12tli An. Rep., p. 22, 1910. 

Trans. Roy. Soc. Can., X, pp. 56-74, 1904. 
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is quite lincertaiii; in some instances the time of deposition may liave^ been 
much later.' A. few of these -supposed preglaciai deposits may- here be 
considered. . 

a. FISH-HOUSE CLAY PLORA AND PAITNA, NEW JERSEY 

Many years ago, Prof. E. B. Cope obtained from a deposit at Fish-house, 
Camden County, a number of fresh-water river mussels associated 

with the remains of an extinct horse, which were described by and 
referred to the Cretaceous horizon. Later, Whitfield fully described and 
illustrated these species and added two more, considering them as belonging, 
stratigraphically, near the base of the New Jersey Cretaceous. Prof. Gope^^ 
and Dr. C. A. White, in later publications, have considered the deposits as 
of Pliocene or Pleistocene age. Dr. H. A, Pilsbiy®^ considers the deposit as 
either interglacial or preglaciai and a divergence of a part of the species from 
the most allied forms, as well as the fact that the fauna was an abundant one, 
composed of large and well-developed individuals, point rather to preglaciai 
than to interglacial conditions.” 

i. Section of Strata at Fish-house^^ 

Well section 


1. Top soil......... 3J4 feet 

2. Moulding sand................. lYz ” 

3. Fine gravel... 4 ** 

4. Fine clayey sand 4 

5. Heavy gravel with large pebbles.... 1J4 ” 

6. Black or blue clay.... 5^2 ” Equiis above shell bed; Ufdos near base of 

bed; plants thruout bed. 

7. Ironstone crust..... 34 ” 

S. Dark sand........ 2J4 ” Cross bedded. 

9. Fine light sand 4 

10. Dark sand 3 ” 

11. Light sand and gravei........v............ 3 


Height of section 33 feet 

The cross bedded sand stratum under the clay deposit indicates that it was 
laid down in “a former .Delaware River bed, the river at that time flowing in a 

Proc. Phil. Acad. Sci., 1868, p. 162. 

Brachiopoda and Lamellibranchiata -of - the Raritan , Clays-: and^ .Greensand ■; Marls- of . 
New Jersey, pp. 243-252, , 

Trans. Amer, Phil. Soc., XIV, pp. 249-250, 1869. 

2-3rd...-An.Rep,,-,ir.:-S.:-G.-S., 1883. 

^ Proc, Acad, Nat. Sci. PhU., 1896, pp. S67-570. 

Woolman, Geol. Surv. New.'Jersey, An.,' Rep.,- 1896, „-p, ^247. 
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direction practicaUy parallel to its present course, as shown by the direction 
of the obIi<^ue lamination of the strata. A change of the river s course, such 
as cutting across the neck of an ‘ox-bow,’ or some similar siiifting, left the for- 
mer bed at this point a lagoon, simOar to the so-called ‘sloughs’ of the Missis- 
sippi River. A lagoon of this nature, while it quickly becomes dammed at the 
up-stream end, for a time receives a portion of the current in time of high water. 
In the case under consideration, the layer of red, more or less arenaceous, clay 
was probably deposited during this period of partial isolation. Further separa- 
tion of the slough from the stream is eSected by the grow'th of willows and other 
vegetation upon the alluvial ridge at its head, which rapidly gains in height 
by the debris collected thereby. The lagoon thus formed is a very favorable 
station for moUuscan and other aquatic life, sedentary animals, or those of 
weak locomotive powers becoming far more numerous than in the active current 
of the parent stream. Such a lagoon thus gradually fills up with fine mud 
partly composed of organic material. In the case under consideration, the 
black clay represents this period. Finally the lagoon or ‘slough’ became dry 
land, this being the ordinary result of the process. The naiad fauna of the 
Fish-house Deposit is precisely similar in general character to that o; the 
‘sloughs’ of the Mississippi River today. 

a Life of the Fish-house Clay 
Plants^® 


Coniferous and deciduous wood represented by plant stems and seed. 

Birch (Bctula) 

Maple (Acer) 


Pine (Pinus) 

B&sswood (TiUa dubid) 

Odk (Quercus) 

Gum (Nyssa 

biflora) 

Animals (Mollusca)” 


. Fish-house species Alleged allied living forms 

Present habitat' 

Unto subroitmdoides Lea 

suhrotuftdus IjQdL. 

. Mississippi drainage 

rectoides Whitfield 

rectus Lzm. 


’’ praeanodontoides Whitfield 

anodontoides Lea 

51 , 55" ■ 

Anodonla cor pidento Ides Lea 

corpidenta Cooper 

55'' ■ ',55 ■ , 

’’ grandioides Lea 

grandis Say 

■ ' Mississippi and St. Law-' 



rence,. drainage , 

Unio Hgantentoidcs Lea 

Ugammtinus Lam. 


” alaioides Lea 

alahts Say 


fmmerosoidcs Lea 

complanatus Sol, 

Atlantic and;, St. Law- 



„ . ; rence drainage',; 

radiatoldcs Lea 

radiatus Lam. 



^ Pilsbr>% pp. 568-569. 

^ Woolman, op. p. 211; Berry, Torreya, VII, pp. 80-81; X, pp. 260-261. 

25" Woolman, pp. 2 1 1 , 208. ThO' writer 'lias rearranged the habitats to -correspond 
with the present knowledge. The old nomenclature is used. 
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JJnio nasutoid'es nasutus S^y ■ Atlantic dfainage 

” cariosoides hea. cariostis Say ” A' 

romokoides Lea roamkensis Lea ^ n 

Vertebrata (Pisces) 

Fish scales of undetermined species. 

Mammalia 

Equus compUcakis Leidy, 

It. will be noted that of the twelve species of mollnsks listed, only four re- 
semble the species now living in the Delaware River.^® Of the balance three 
are compared with species found in the St. Lawrence and Mississippi River 
drainages, while four of the compared species are confined exclusively to the 
Mississippi River and its tributaries. It will also be noted that there is a total 
absence of the heavy, rounded or tuberculate naiads of the Mississippi and 
Ohio rivers and this feature of the fauna is believed by Pilsbry to indicate a 
migration via the Great Lakes region, and thru some river systems in New York, 
where head waters were near the head waters of the ancient Delaware River. 
Pilsbry further states that the fauna is ^^either interglacial or preglacial, 
and probabty the latter. ’’ The fact that there is a total lack of trans-Alleghenian 
species in the present moUuscan fauna of the Delaware River points to the 
great antiquity of the Fish-house fauna, and the presence of the river type of 
mussels indicates a migration by a river system, which could only have been 
preglacial as it is believed that subsequent to the Kansan Glacial Epoch, the 
Great Lakes region has contained a lake rather than a river system. The 
abundance of the fauna taken in connection wdth their ^ divergence from the 
most allied living forms, point to preglacial rather than interglacial conditions^’ 
Ortmann^^ does not agree with Pilsbry, Lea, and Whitfield, in the relation- 
ship assigned to these mollusks. He says “ But for the present time these fos- 
sils are absolutely useless, because western affinities have been mamtained 
for these species, which surely do not exist. The species have been identified 
mainly from casts, and Lea as well as Whitfield have indicated, by the names 
given to them, their supposed affinities to western species, I have taken the 
trouble of making plaster casts of the inside of specimens of the living species 
with which they have been correlated, and practically in all cases it became 
evident at a glance that there was no similarity at all. 

''But this should be the subject of a special paper. It suffices here to 
make the statement, first, that the number of species described from this deposit 
(about a dozen) should be reduced to not more than three or four, and second, 
that there is not a single .one which has distinct and unmistakable affinities 
to any typical western ■species/’; ■ ; 

The four species are complamUis, nasukis^ radiahis, cariosus» 

29 Proc. Amer. Phil Soc., LII, p. 280, 1913. 
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In order that Ortmann’s statement might be tested, easts were made of 
several of the western species (reda, amdonifaMeSy iigamen^'lm, md aiai^ 
as the eastern msula and raMatus) and the fact became evident that Ortmann^s 
statement was abundantly borne out by the experiment. The casts bear little 
or no resemblance to the species with which they are compared. Internal 
casts are always uncertain objects to accurately identify and it will be difficult 
to correlate the Fish-house material with modern forms. It seems evident, 
however, that the fauna does not represent a recent migration from the west, 
but an indigenous fauna, perhaps of long occupancy, modified by time and 
related intimately to the present fauna of tlie Atlantic drainage. Many 
of the figures published by Whitfield are strongly suggestive of such species as 
complanatus qmdrilaterus Lesi, dariensis md jayemis Leo,, All facts 
at hand indicate that the fauna, while old, was not derived from western stock 
(except remotely) but was a typical Atlantic coast fauna, living in waters 
warmer than those of the present Delaware, and related intimately to the 
species now living in the Carolinas and Georgia. 

UL Age of the Fish-hotm Clay 

Dr. Berry, who has studied the plant remains, places the Fish-house clay 
flora and fauna in the late Pleistocene; he remarks that “in the judgment of 
the writer the fossiliferous stratum at least is not older than the last interglacial 
and the probability is strong though unverified, that it is post-glacial in age. 

Recent geological works^^ place the Fish-house beds in the Pensauken stage 
of the Columbia formation, which is about midway of the Pleistocene series. 
In the Philadelphia Folio, the following statements occur. 

“The Delaware River phase of the Pensauken is composed of debris which 
is believed to have been brought down by streams from the north during one 
of the early glacial epochs, an epoch which antedated the last glacial epoch 
by a very long period of time. The streams, such as the Delaware, leading out 
from the ice sheet and laden with debris which the ice had prepared, aggraded 
their valleys, and the ice floating down the streams helped them to transport 
the large pieces of rock, occasionly of bowlder size, which occur in the formation 
of this region. The same agency — floating ice — whelps to account for the un- 
worn character of some of the coarse material of the formation, and at the same 
time affords a rational explanation of the presence so far from its source of such 
soft materials as the friable Newark shale and sandstone. It is not believed 
that rivers, unaided by floating ice, could have carried them so far, and it is 
still more incredible that they could have been transported from their original 
position by waves. Furthermore, a single well-giaciated stone has been found 

’^Torreya, X, pp. 260-262, 1910. 

Chamberlin and Salisbury, Geology, III, p. 451. 

U. S. Geol. Surv,, Atlas, No. 162, p. 14. 
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in the Pensauken at Falsington, Pa., a few miles north of this district. .Material 
much, like the Pensauken, occurs up the Delaware as at Raven Rock, at much 
higher levels (200 feet), seeming to point to the direction whence the material 
came. At least one distinctly glaciated bowlder has been found at Raven 
Rock. As already indicated, the m.aterial of the tribiitar>' valkn^ phase of 
the formation had a ditferent and more local source. ” 

The blocking of the minor post-Lafayette channels in later Pleistocene 
time produced ponded areas in which -were laid doAvn the thick deposits of 
black clay so Urpkally developed at Fish House and at numerous other points 
toward the south, through New^ J^^^ Delaware, and Mar^iand. ”*^" 

Fiiller^^ refers the Pensauken to the pre-Kansan (Nebraskan) stage and it 
seems best, all facts considered, to place the age of llicse beds, for the present 
at least, as antedating the first (Nebraskan or Jerseyan) v\'hich, per- 
haps, was the cause of the extinction of the biota. 


b. PORT KENNEUY CAVE FAUNA AN]) KL()RA, PKXN. 

At Port Kennedy, Alontgomery County, Pennsylvania, in a cave containing 
extensive bone deposits, a large and varied fauna and tlora was discovered many 
years ago. It is believed to be contemporaneous with the Fish-house clay 
bedsd^ Osbortf^’ considers this fauna as early mid-Pleistocene, but witii 80 
per cent of the mammalian fauna extinct, it would seem to be more logically 
referred to late Pliocene, as suggested by Hay.'^^ The insects are all exlinct.'^"^ 
In a later paper^^ Hay e^ipresses the opinion that the Port Kennedy fauna is 
the equivalent of the Aftonian beds of western Iowa. As the question is still 
unsettled, the biota will here be considered as antedating the first glacial period 
(Nebraskan or Jerseyan). 

The biota of the Port Kennedy deposits con, lain Id sfjecies of plants and 
70 species of animals, as noted below.'^'* 


Querciis alba 
' paluslris 
” -nmrocarpa- 
Fagns' ferruginea 
Corylus amerkam 
Fruntis species 


Plants 

Piiius rlghla 
Cary a alba 
” pare hi a 

A m pda psh qnhiqwfoi bi 
Crataegus enis gallld 
” species 
y phiignum species 


Op. cU.^ p. 19. 

Amer. GeoL, XXXII, pp. 308-312, 1903. 

Wool man, op, cit. 

Bull. U.S. GeoL Surv., No. 361, p. 84. 

Science, N. S., XXX, p. 892, 19(F>. 

Scudder, Amer. Journ. ScL, (iii), XbVin, p. 181, 1894, 
.Smith. Alls ColL, LIX, No. 20, p, 15. 

Cope, journ. Phil. Acad. Sci., XI, pp. 193-2B9, 1,899. 
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Animstls CTusects)' 

^yntindis mi/rora, , 
■^icaelus alutaceus 
species 

-Plerostichus laeiigakis 
” longipennis 
^y-i^tfus wheaUeyi 
minor 

Ran^ sx>e:.c:ies ' 

T errapone anguillulahis 
^ ascanion acuminaius 

lieleagris alius Gallinago species 

■ M a.x3u'3_i3a a.li a 


Clemmys insculpfa 
percrassM'S 


A phodius praccursar 
micans 

” saitellans 
Phameus aMiquus 
Choeriditim ehenintini 
CMaenius pundatissinuis 
” punckdatus 


Erethizon? dorsatus 
Sciu^tiscalycinus 
Castor canadensis 
Zapiis hiidsonius 
PeromyscuSi cf, lucopus 
Anaptogonia hiatidens 
Syciim cloacimim 
Microtus dilimanus 
” speothen 

’’ dideUa 

” invohitus 

Lepus sylvaticus 
Ochotona palatinus 
Osmotherium spelaeum 
Mephitis fossidens 
” orthostichus 

» laptops 

’’ obtusatiis 

’’ species 

Pelycictis lohidatus 
Lutra rhaadsi 
Taxidea ammcana 
Ma-chaerodus gracilis 
” ntercem 
Fells inexpectalus 
eyra 

” calcarakis 


A'f ylodon harlani 
Afegalonyx wheatleyi 
loxodon 
” torkilus 
scalper 

^larina shnpUcidens 
Scalops? 

'Vesperiilio species 
-Arctodus haplodon 
Ursus americanns 
Canis latidentatus 
” cinereoargentaius 
priscolatrans 
AdPnstela diluvlana 
Gulo luscus 

ammut amerkanum 
Xapirus haysii 
Rquus fratermis 

” fraiernus pectinaius 
X ay assn tetr agoutis { — Mylohyus) 
” pennsyhaniciis 
” nasutus 
:.species; 

Xeleopternus orientalis 
Dama laemcornis 
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C. HAY SPRINGS FAUNA, NEBRASKA 

In the northwestern part of Nebraska, at Hay Springs, near the Niobrara 
River, a plains fauna has been found which is comparable in point of time with 
the Port-Kennedy biota. The mammals as listed by Matthew are as follows.*! 


Cants latrans 
? Dinocyon species 

Felidae (foot bones of several species) 
Fiber zibethicus 

Arvicola cf. amphibiiis {^Microius) - . 
Cynomys cf . ludouciamts 
Thomomys species 
Castoroides species 
Paramylodon mhrascensts 
Eqmis complicattis 
’’ fraternus 

d. 01 


Eqims?scoUi 
Ekphas coUmU 
Platygonus veins 

compressus 
Leptochaems species 
Cmelops kansanus 

vitakerhiniis 
Canielus anierkams 
Antilocapra cf. americana 
Capromeryx furcifer 

PAUNAX AREAS 


In Kansas a fauna has been reported by Udden*^ which, judging by the 
species represented, might be referred to the Aftonian stage. Howarth and 
Beede,** however, do not thiidc that these deposits, which extend thru McPher- 
son, western Marion, Harvey, and eastern Reno counties, are in any way con- 
nected with the Kansan ice, the altitude of McPherson County being much 
higher than tliat of the nearest Kansan drift The deposits are in an old river 
valley (probably preglacial) cut in the underlying bed rock, and the deposits 
are thot possibly to be the result of a change of drainage at which time a greater 
volume of water flowed thru the valley. Hay** refers the vertebrate remains 
in the gravel (number I) to the Pliocene, and this is probably the best disposi- 
tion. The deposit s present the following section : 


V.- Yellow sail'd 
IV. Voicanic dust 
HI. Clays 
II. Sand 
, 1. Gravel 
. Rock ; 


In the gravel number I the following mammals were found ; < 

Mesalonyx leHyi £?««« complkalm 

“ Bull. Amer. Mus. Nat. Hist., XVI, pp, 317-522, 1902; Brown, op. ciL, XIX, pp 
569-584, 1903. 

V « Amer.Ged., VII, pp. 340-345. ■ " j 

“ Univ. Geol. Surv. Kansas, II, p. 287. : 

« BuU. 179, U.S. Geol. Surv., p. 578. 
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. In' the sand above the gravel a. number of moliusks' occurred, in the upper 
part of the deposit. - 

A fwdonia species ' PisidSimi aMdlum 

SpUaerimn sMaiimm . ■ ■ Valmtc Incarimtc 

smilei—sidcatimt) 

One crustacean, a occurred with the shells. 

, Williston^**^ lists the' vertebrate fossils of Kansas, referring them To the late 
Pleistocene (Champlain stage). In view of the modern conception of the com- 
plexity of the Glacial Period, and in view, also, of the high percentage of 
extinct species recorded, the fauna would seem to be referable to preglacial 
time, or late Pliocene. As Williston remarks, however, ail of the material 
may not be contemporaneous in time. The species listed (excepting Homo 
sapiens) follows. 


M ammut americammi {— giganteum) 
Elephas priniigenim 
” imperator? 

Bison americmum (?) 

” antiquus 
crampianus 
allem 
Alces species 
Equus major 
excelsns 
’’ occidentalis 


Equiis complicakis 
curvidem 

Platygonns compressus 
Camelops kansanus 
A lichen ia kuerf anensis 
CmneUds, .species indet. 
Megalonyx kldyi^ 
Mylodo7d> species 
Cams lupus 
.species 

Geomys bmsarhs 


The Nebraskan drift frequently contains w^ood which it has picked up as it 
has overridden a preglacial forest. Such are recorded from Louisa County,^® 
and Jefferson County Iowa. 

Interesting deposits of Pleistocene animals, as well as plants, have been 
found in caves in Newton Go,, Arkansas^^'' (the Conrad fissure) and near 
Cumberland, Maryland, but these are thot to be of later date than the Port 
Kennedy and Hay Springs deposits. Hay believes the Conrad fissure fauna 
to be of Sangamon interglacial age. As these deposits are beyond the limits 
of the ice-covered territory, the fauna is not here listed. 


Univ. Geol. Suxv. Kansas, II, pp. 297-308. 

Udden, Geol Iowa, XI, pp. 101-1 11, 

« Udden, op. ciL, XII, pp. 422-428. 

Mem. Amer. Miis. Nat. Hist., IX, pp. 157-208, 1908 , 
Proc. U. S. Nat. Mus., XL VI, pp. 93-102, 1913. 
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3. Catalog of the Preglacial Biota^®“ Referred to in this Chapter 

PLANTS 

bryophyta 

Sphagnaceae ' 

sphagnum species 

SPERMATOPHYXA 

GYMNOSFERMAE 

" PiNACEAE 

Finns rigida Pimis species 

. AHGIOSPERMAE. . 

BICOTYLEDONEAE 

JllGLANDACEAE 

Juglans species Carya albaiL,) K. Koch 

” glabra (Mill) Spach. 

{—porcina Nutt). 

Betulaceae 

Corylus amerkana Walt. BeUda species 

Fagaceae 

Fagus grandifoUa Ehrb, {"fe-rruginea Ait) Quercus mticrocarpa Michx. 

Quercus albaL. ’■ palusirts Meunch. 

Magnoeiaceae 

Magnolia species Lmodendroa tidipiferaL, 

Hamameligaceae 

IJquidamhar stradflim L, 

Platanaceae 

Flatamts occidentalis m, 

Rosaceae 

Frimiis species 
Aceeaceae ■ . 

Vitaceae 

This catalog is necessarily very fragmentary and includes some species which may be- 
long to a later period than that assigned. It is believed, however, that it will serve a iiscCul 
purpose as a basis for comparison with later biota, which are definitely fixed in their relation 
to certain drift sheets. No tangible evidences of life have as yet been found beneath the 
Nebraskan drift, and we are compelled, therefore, to rely upon the territory outside the drift 
area for evidences of preglacia.1 life. Extinct species are marked with an 


Crataegus crusgalU L. 
species 

Acer .species 

P seder a quinqucjolla (L.) Greene 
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'^Tiliaduhial:^ev/h&TTy 

Nyssa syhalka biflora (Walt.) Sorg* 


^UndosubrotimdoidesLtdi. 

* ” rectoides Whitfield 

’’ praeanodo7ttoides WiiMeld 

* ” ligamentoides Lea 

^ akitoides Lea 

*** Iimnerosoides L^'d. 


Sphaerium sifiatimm (Lmi,) 

’’ simUe (S3iy)—sid'CMum Lam. 


Tiuaceae. 

Gornaceae 

ANIMALS ■ ■ ■ ■ 

MOLLUSCA-^* 

Unionidae 

*UmQ roamk&ides Led, 

* r^3diaioides Lqo. ■ 

* ” msiitoides Lea 

, * ^^* cafiosoides'Lt'3i., 

^Amdonta corpuknioideshtd. 
■ *' ' grmidioides' Lea 

SPH.AERnDAE 

Fisidium abdiium (Hald.) 


V ahata inmrinaia (Say) 


Gammarus Species 


Valvatidae 


CRUSTACEA 


INSECTA 


COLEOPTERA 


^Aphodius praecursor Scadder 

* mkans Scudder 

* ” sciiidlaris Scudder 

"^Cklaenkt-s pimctaUssimus Scudder 

* ” pimctulaUis Scudder 

*Cyniindis aurora Scudder 
"^Dicaelus ahiUcem Scudder 

species 


Scarabaeidae 

. ■ ^Fhameus anliqiim 
*Ckoeridmm ebenhmm Scudder 


Carabidae 


*FkrosikIms laemgaius Scudder 
* longipemiis Scudder 

*Cyckrus wheaikyi Scudder 
mimr Scudder . 


VERTEBRATA 


PISCES 

Schles of fish, undetermined 

'‘®The species described from the Fish-house clay beds are here listed as recorded by 
Whitfield. There seems to be no other course open until the original material is carefully 
compared with Atlantic coast species. They are also here recorded as extinct for the same 
reason altho probably correlative with living species. 
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Ra-na species „ 


*CIemntys inscnlpta LeConte 
* ” percrassus Cope 

^Bascmiion acimimatus (Cope) 


Galllinago species 


AMPHIBIA 

Ranibae 

REPTILIA 

Emydidae 

'* * Terrapene (mguilMatii (Cope) 

COLUERIDAE 

AVES 

SCOLOPACIBAE 


Phasianioae 


*Mekagris superhus Cope(^ alkis Cope) 


*M agalonyx wheaUeyi Cope 
* , loxodon Cope 

♦ ” torUdus Cope 

♦ ” scalper Cope. 


MAMMALIA 

Megetheriidae 

*Megalonyx leMyi Lindahl 
"^Myloion harlani OwQn 
*Paramylodon nebrascemis Btown 


Equidae 

*Eqtms complicatus Leidy major Cope) PEqtms pccidentdis Leidy 

* ” jraternusEddy {—curvidensEtidY) *** ” Gidley 

=*' pectinaUis Cope 


* excelsus Leidy 

*Tapirus haysUl^tidy 

^Leptockaerus species 
^Platygonus co^npressus LeConte 

* vehis Leid}' 


TAFinrDAE 

Tayassubdae 

Hfylohyas pemsylvankus (Leidy) 
* nasiiUis (Leidy) 

” tetragonus (Cope) 

Camelidae 

"^Camelus a^nerkamis Wort. 
^Tehopternus arknkiHs Cope 


f 


*Camelo ps kansaims Lti&y 

( —A uchenia huerfanensis Cope) 

* liUakerianns (Cope) 

Cervedae 

Akcs amerkamis Clinton (?) Kapromeryx furcifer Mattlitnv 

*Odocoileus laevicor?iis (Cope) 

Antilocapribae 
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Antilocapra amcrkana Ord. (?) 
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^Bison aniigmis Leidy 


SCIURIDAE 

Cynomys cf. ludoviciamis (Ord) 
Castoridae 


Muridae 


*Microtus dlhmanus Cope 

* speothen Cope 

* didelta Cope 

* ” involutus Cope 

* ’’ cf. amphibius Cope 


Geomyidae 


Bovidae 

*Bison alleni Marsh 

== B. crampianus Cope 

Eleph^intidae 

HI anmnilamerkammKQtt— Mastodon gigankiis 
^Elephas primigenms 
*, coUmibiBdlcomt 

’’ ■ . impcrator Leidy 

*Sciurus calyclniis Cope 

Castor canadensis Kuhi. 

Peromysciis leiicopus (Raf.) 

"^Anaptogonia Matidens Cope 
^Sycitm cloacinim Copt 
Fiber zibethicus (Linn.) 

Geomys bursarius (Shaw) 

Zapus Imdsonlus (Zimm.) 
lireihimi dorsatiis (lAnn,) 

^Casioroides ohiocnsis Foster 
*Ochotona palalinus .(Cope) 

Leforidae 

J^pits syhcUicus Boidhm.i—Sylmlagus floridanus (Allen). 

» TALProAE 

Scdops? species 
^Blarina shnplkidens Cope 
Vesperlilio species 
Ursiis amcricaniis Pallas 


Tliomonys species 


Dipodidae 

Erethizontidae 

Castoroididae 

OCHOTONIDAE 


SORICIOAE 

Vespertilionidae 

Ursibae 

*Arctodus haplodon (Cope 
MUSTELIDAE 


Taxidea taxus (Schreber) ^T. amerkana Bodd. ’^Osmotheriimi spelaeum Cope 
*MephUisfossidensCape *Pdyckiis lobulahis Copt ' 
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*M.ephUis orthostichus Cope 

* obiusakis Cope 

* ” ^ leptaps Cope 


Cmiis latrans Say 
* , ” pfiscolatrmis Cope 

” cineroargentatm Schreber 


^Madmrodus gracilis Cope 
* ” mcrcerii Cope 


^Ifiistela dilmiana Capt 
Gulo lusciis {hmn,) 

'^Lulra rhoadsli Cope 

canidak 

*Cii nis lalidnitatHs (Co\-)e) 

ocddeatalis Rich.i"h{pus) 
Dlnocyon species 

FELIDAE 

"^Fdis iHcxpe.ctattn' {Cop^^ 

” cwz Desm. 

* ” Ciilcaratus Cope 


, 4. ■ SUMMARY 

Preglacial Condition of the Glaciated Area, Previous to the Glacial Period 
the region now occupied by the Great Lakes formed an immense ri\'er valley 
comparable to that of the Mississippi, the outlet being possibly by way of tlie 
St. Lawrence Valley, The watershed of the country was at this time quite 
different from that of the present, many streams flowing northward and 
emptying into the large Laurentian River. The land was also much higher 
then than now, and many of the rivers (the Hudson, St. Lawrence, and others) 
extended seaward and formed great canyons which are now deeply buried 
beneath the ocean. 

Preglacial Biota, The life which existed prior to the ice age was different 
in many respects from that which occupies the same territory today. The 
plants experienced little or no change. Of the 23 species listed in the previous 
catalog, but one is doubtfully extinct. The mollusks have probably remained 
much the same, altho the land forms might contain some extinct races if 
the record was complete. The fresh water species (with the exception of 
the problematical casts from the Fish-house clay beds in New Jersey) are 
identical with living forms. During the long period from the Cretaceous and 
thru the Tertiary Period the fresh water shells, and especially the naiades, 
spread over the eastern and southeastern part of the United States, probably 
by way of the river systems which connected with the preglacial Laurentian 
River. The 14 species of insects are all extinct. 

Of the 86 vertebrates, 64 are extinct, or over 74 percent. Several families, 
as the sloths, the horses and the camels, are represented by a number of species. 
These families, as well as the proboscidians, have become entirely extinct, as 
far as the region under consideration is concerned. 
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: THE GLACIAL OR PLEISTOCENE ■ PERIOD 

The warm Pliocene Period was followed by an interval of intense cold 
during which time nearly the whole of British America and the United States 
as far south as northern Pennsylvania, southern OMo, Indiana and Illinois, 
central Missouri, eastern Nebraska, central South Dakota, nearly the 
whole of North Dakota and northern Wyoming, Idaho, and Washington, was 
covered by immense ice fields, embracing altogether an area of approximately 
4,000,000 square miles and attaining a thickness of over 5,000 feet'^ (Plate LVI), 
Fomierly the Glacial Period was thot to consist of but a single ice invasion, 
but it is now known that as many as five well characterized invasions occurred, 
each separated by an interglacial period of considerable duration. 

1. EFFECT OF THE ICE ON THE TOPOGnAPHY 

This thick mass of moving ice planed off the hills carrying with it the 
residuary soil which had formed during the long Mesozoic and Cenozoic 
interval, ground up and removed much of the underl 3 dng rocks and scratched 
and grooved the surface of the more resistant rocks. The first effect of the 
presence of this ice sheet was probably the ponding of the many northward 
fiowing streams, the valleys forming vast lakes, the drainage from which 
caused the formation of new river valleys, which in their turn cut canyons 
and gorges. 

2. EFFECT OF THE ICE ON THE BIOTA 

The effect on the life of the glaciated area was marked and to a certain 
degree cataclysmal. As the ice advanced the winters became long and the 
summers short, the seasons being marked by fogs and violent storms. The 
luxuriant vegetation was overridden, the trees being broken and their remains 
incorporated in the drift with the other debris — soil and rocks. In many 
places the newly formed ponds covered the forests and thus killed the trees. 
The biota was not, however, all killed at once. The process w^as slow, occupy- 
ing many 3 rears. It is probable that the Arctic plants and such north tem- 
perate trees as some conifers, oaks, ash, and a few others, kept possession of 
the territory in front of the ice, much as do the same genera at the present time 
in high latitudes. The temperate species migrated, by seed, to points far 

^ The thickness of the ice has been variously estimated at from 3 to 8 miles. See Cham- 
berlin and Salisbury, Geology, III, p. 357* 
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enougli removed to be beyond the direct Muence of the Arctic climate. Many 
^species found refuge in the southern part of the Appalachians where we now 
have a mixed flora of spruce, arbor vitae, pine, hemlock, etc. South of the 
Ohio River such deciduous plants as elms, maples, magnolias, walnuts, chest- 
nuts, and hickories found refuge and now flourish in great abundance. 

During each successive stage of glaciation the biota was completely oblit- 
erated in the englaciated territory, the species which were unable to migrate 
suffering extinction. Later studies have indicated that during each inter- 
glacial stage an extensive biota flourished, migrating from the south as the 
territory became suitable for occupancy. This oscillation of life is thus graphi- 
cally portrayed by Chamberlin and Salisbury.^ 

“A distinguishing feature of the effects of tlie ice invasions on the life of 
the glacial period in northern latitudes was an enforced oscillatory migration 
in latitude. With every advance of the ice, the whole fauna and flora of the 
affected region was forced to migrate in front of it, or suffer extinction. The 
Arctic species immediately adjacent to the ice border crowded upon tlie sub- 
arctic forms next south of them, the sub-arctic forms crowded upon the cold- 
temperate forms, and these in turn upon the warm-temperate types, and so 
on. It is not unlikely that the limits of the tropical zones even were shifted, 
and the torrid belt appreciably constricted. With the succeed ng deglacia- 
ion of the inter-glacial stages, a reversed migration followed. Present evi - 
dence seems to warrant the belief that five or six such to-and-fro migrations 
were experienced in America and Europe, and that the southward and north- 
ward swing of these movements was several hundred miles in extent, in some 
cases perhaps one to two thousand miles. Some of the inter-glacial epochs 
saw a northward extension of mild-temperate forms greate’- than that of today, 
from which it is inferred that the inter-glacial climates were milder than the 
present, and hence that the ice-sheets were at least as much reduced as now. 
There is in this also ground for the inference that the northern tracts were at 
least as extensively peopled by plants and animals as they are today. This 
carries the conclusion that the migratory swing in these more pronounced 
cases was at least 2,000 miles in North America, and more than 1,000 miles in 
Europe. As indicated in the physical description, the geological evidences 
draTO from erosion, weathering, and organic accumulation warrant the belief 
that the inter-glacial intervals were long enough to permit a complete northern 
return, and the fossil evidence supports the conclusion that the climates were 
congenial enough to invite it, 

'^The forced migrations must, in their nature, have been peculiarly effective 
in bringing to bea,r a severe struggle for existence, and in calling into play the 
full resources of the plastic adaptation of the life. Forms previously specialized 
to meet local conditions were put to 'a most adverse test, for the invading ice 


® Geology, III, p. 485. 
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forced every foni) within the glaciated area to move on, while the fringing 
zones of depressed tempera tnre encircling each ice-sheet forced plant and 
animal life, even beyond the ice border, to seek new fields and new relations, 
both physical and organic. An incidental result of this wholesale migration 
was an unwonted commingling of plants and animals, for every aggressive 
form pushed forward in the van of the advancing zone, and hence came into 
new organic environment, while every laggard form fell behind and was nver- 
^^aken by the less reluctant migrants. ^ 

Professor Osborh^‘' does not believe that the biota was greatly affected by 
die ice sheets, at least until toward the latter half of the Glacial Period. He 
says: Until the close of Third Interglacial time no traces of northern, much less 
of Arctic forests and animals, are discovered anywhere, except along the borders 
of the ice-fields. It would appear as if the animal and plant life of Europe 
were, in the main, but slightly affected by the first three glaciations. We 
cannot entertain for a moment the belief that in glacial times all the warm 
flora and fauna migrated southward and then returned, because there is not a 
shred of evidence for this theory. It is far more in accord with the known 
facts to believe that all the southern and eastern forms of life had become very 
hardy, for we know how readily animals now living in the warm earth belts 
are acclimatized to northern conditions. ’’ 

The facts, in America at least, seem to indicate a mingling of Arctic, sub- 
aractic, and temperate types of animals south of the border of the ice sheets, 
and a migration northward during each interglacial interval In another 
place (p. 241) Osborn says, “As a result of favorable interglacia^ conditions 
arboreal vegetation flourished to the far north along the Arctic Ocean, and 
the present tundra regions of Siberia and British America then supported 
forests which have long since been extirpated, the northern, limit of similar 
living trees now lying far to the south. There is apparently no reason why 
this condition may not have prevailed during the first two interglacial inter- 
vals — th ‘ Aftonian and Yarmouth. 

At tliem.aximum extension of the ice sheet, the biota of th^ upper Mississippi 
Vahey Was concentrated along the southern, border of the ice, in Kansas, Iowa, 
Illinois, Kentucky, Ohio, and Pennsylvania, The aquatic biota was massed 
in the lower Mississippi and Ohio rivers and in tributary streams. There were 
five areas from which the biota could repeople the wasted territory left bare 
by the retreating ice sheet (Plate LVI). (1), that part of the United States 
lying south of Illinois and Ohio, west of the Allegheny Mountains, and of the 
Missouri River Valley, and east of the Rocky Mountains, including the lower 
drainage area of the Mississippi Valley and the adjacent prairies and plains; 
(2), an area south of British Columbia and Assiniboia, including Montana, 
Idaho, and Washington, and embrack j the upper drainage areas of the Missouri 

Men of the Old Stone Age, p. 108, 1015. 



219 


THEGLAGIAL^^O 

.and: Golumbia rivers; (3), the whole of northern and western Alaska, embrac- 
' ing the Yukon River Valley, besides other smaller streams; and (4), the drift- 
less. area in' southern Wisconsin bordering the Mississippi River. A fifth region 
of survival was provided in New Jersey and. Pennsylvania east of the 
Appalachian chain and south of New York.^ 

3 . THE ICE INVASIONS 

Five distmct ice invasions, separated by four well-marked intergiacia! 
intervals are now known, with a possible sixth invasion and a fifth interval 
For many years the Glacial Period was thot to be a unit, the complexity of 
the margin being attributed to minor fluctuations in the ice sheet. Accumu- 
lated evidence first noticed in the west by Chamberlin, McGee, Salisbury and 
other geologists, andmore recently recognised in the east by later investigators, 
have conclusively demonstrated the complexity of the Glacial Period and have 
established beyond question the reality and significance of the interglacial 
intervals, which are now believed to have been, in part at least, as extensive 
and far reaching as is the period in which we live. 

The six ice invasions and the five interglacial intervals, as they affected 
America, may be tabulated as follows:^ 

1 Nebraskan and Jerseyan, first recognized invasion. 

a. Aftonian, first interglacial interval 

2. Kansan, second glacial invasion. 

b. Yarmouth or Buchanan, second interglacial interval. 

3. Illinoian, third glacial invasion. 

^ c. Sangamon or Toronto, third interglacial interval 

4. Iowan, fourth glacial invasion. 

d. Peorian, fourth interglacial interval 

5. Early Wisconsin, fifth glacial invasion, 

e. Fifth interval of deglaciation (unnamed). 

6. Later Wisconsin, sixth glacial invasion. 

f. Glacio-fluviatile sub-stage. 

g. Champlain sub-stage (marine). 

The extent of the interval between the earlier and later Wfisconsin invasions 
is not definitely known. No soil horizons referable to this interval are at .. 
present known, 

a. Int^gladal Life and Condiiiom 

The data upon which to reconstruct the fauna and flora of the intergiacia! 
intervals are necessarily meagre, consisting of scattered records of imperfectly 

3 There is reason to believe that favorable conditions for the survival of many boreal 
moilusks existed in Greenland, Newfoundland, Anticosti and other {)iaccs along the Atlantic 
coast and also along the Pacific coast Scharff, 1907, and Adams, 1905). 

^ Chamberlin and Salisbury, Geology, III, p. 333. The table has been reversed. The 
name Nebraskan of Shimek replaces the old Sub-Af Ionian . Whether this is to be correlated 
with the Jerseyan of the east is not at present decided. 
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preserved material. It is obvious that but a small percentage of the remains 
of the biota could by any possibility be preserved during the invasion and 
occupancy of a gigantic ice field, such as is known to have covered the engla- 
ciated region. It is likewise evident that the greatest care is necessary in 
using this data, in order that errors may be eliminated; and only that informa- 
tion can be used that is known beyond reasonable doubt to be referable to the 
particular interval discussed. There are many records that caimot be admitted 
because of lack of precise geologic data. In many cases it is difficult to deter- 
mine whether certain deposits are to be correlated with the till sheet (Kansan, 
Iowan, etc.) upon which Idiey rest, or are the product of much later geologic 
influences. Likewise, it is practically impossible to correlate the deposits 
beyond the englaciated territory with those within this area. It is evident, 
therefore, that only that datum is available which lies in or between the drift 
material deposited by the great continental ice sheets. 

b. Imbrication of Drift Sheets 


Fortunately, the different drift sheets are imbricated and we are thus able 
to study their physical characteristics, and to trace one drift sheet until it 
disappears beneath tliat of a later period. Beneath the later drift sheets, the 



Figure 4. Diagram to illustrate superposition and imbrication of drift sheets (After 
Chamberlin and Salisbury). 


earlier deposits are largely discontinuous and in many places, especially be- 
neath the later Wisconsin drift, are practically absent. The five drift sheets 
are superimposed as shown in the annexed diagram^ (figure 4). ^^Theoretically 
and perhaps really, the several sheets of drift are imbricated as shown in the 
figure, but each sheet of drift is discontinuous beneath the overlying one, and 
this discontinuity goes so far that beneath the Wisconsin drift, for example, the 
several sheets are more commonly wanting than present. It is to be noted 
that the earlier, or Nebraskan drift sheet, does not extend beyond the limits 
of the next younger, or Kansan, and the limit of glaciation of this period is 
believed to have been considerably less than that which followed. In New 
Jersey, an old drift, the Jerseyan, extends beyond the limits of the later drift 
and is believed to be the equivalent of the Nebraskan.® 

® Chamberlin and Salisbury, Geology, III, page 394, 

® Chamberlin and Salisbury, Geology, III, p. 384. 
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c. Age of the Dfifl Sheets 

The proofs of the great age of the earher drift sheets are found in the great 
depth of erosion and the amount of leaching or oxidizing (weathering) that 
took place before the later sheets were laid down. The intercalated forest beds 
and old soils also provide criteria of value and the fauna is now proving a 
criterion of large importance. 

d. Centers of Ice Accumtilaiion and Radiaiim 

In the central and eastern part of North America there were two centers of 
ice accumulation from which the glaciers moved outward in all directions. 
(1) the Keewatin, west of Hudson Bay, and (2) the plains of Labrador. From 
the first came the ice sheets known as the Nebraskan, Kansan, and Iowan; 
from the second came the ice sheets known as the Jerseyan, Illinoian, Earlier 
and Later Wisconsin. The Jerseyan is correlated doubtfully with the Neb- 
raskan. 

e. Effect of Glaciation on the Englaciated Terrltor'f 

‘^The great and unequal erosion of the ice-sheets, and especially the great 
and unequal deposition of the drift, produced a profound effect upon the topo- 
graphy of the planer parts of the area affected by glaciation. One of the conspi- 
cuous results of this alteration of the topography was the derangement of the 
drainage. One of the results is seen in the thousands of lakes which affect the 
surface of the later drift, and to a less extent, the surface of the older. The ba- 
sins of these lakes or ponds arose in various ways. There are (1) rock basins 
produced by glacial erosion; (2) basins produced by the obstruction of rivei 
valleys by means of the drift; (3) depressions in the surface of the drift itself; 
and (4) basins produced by a combination of two* or more of the foregoing. 
The third class as above, may be subdivided into depressions in the surface of 
(a) the terminal moraine, (b) the ground moraine, and (c) stratified drift. 
Since the stratified drift in which the lakes of this last subclass lie is largely in 
valleys, it would not be altogether inappropriate to class them with group 2. 

In addition to the lakes and ponds now in existence, there have been otliers 
of a more temporary character. Some of them have already become extinct 
by reason of filling or by the lowering of their outlets since the ice melted; others 
depended for their existence on the presence of the ice, which often obstructed 
valleys, giving rise to basins. The ice also developed basins outside of valleys, 
when the surface slope was favorable. 

‘^Another result is to be seen in the changes in the courses of the streams. 
In many cases, pre-existing valleys were filled with drift, so that when the ice 
melted the old channels were obstructed at many points, and surface drainage 

^ Chamberlin and Salisbury, Geology, III, pp. 379-381. 
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was forced into courses which were partly new. In other cases, the ice, by 
encroaching on the middle course of the valley, as in the case of the Ohio, forced 
drainage around its front, and the drainage lines thus established by force, 
were often held after the ice melted. ” 

These changes in topographic relief produced profound changes in the habi- 
tats of the fauna and flora. Where previously were rivers and their tributaries, 
now were ponds, lakes, and swamps (Plate LVII, figures 1, 2). Many fresh 
water species, upon re-entering the glaciated territory, were compelled to change 
their normal habitats from river to pond, lake, or sw^amp. It is probably this 
change in ecological relationship that has so greatly increased (apparently) 
the number of species of certain fiuviatile animals within the englaciated terri- 
tory (the fresh water mollusks for example). 

It is believed that the old drainage basins of the Laurentian River have 
been occupied by lakes since an early invasion, perhaps since the Nebraskan 
and Jerseyan, as old shore lines and biota are known from several interglacial 
periods. 

f. Lengl'k of Time since the Earliest Ice Jm 

The length of time which has elapsed since the beginning of the Glacial 
Period and especially the time involved in each interglacial stage is of consider- 
able value in estimating the changes which have taken place in the biota during 
this long period. McGee^ thus graphically portrays this time element: ‘‘Let 
the period of written history be represented by a day; then a month or a year 
of such days mil measure the period that has elapsed since the first Pleistocene 
ice sheet invaded northwestern Iowa. The uncertainty as to the date of the 
•invasion is great; but it was so long ago that the date would be but vaguely 
conceived if it were possible to write it. 

Chamberlin and Salisbury,^ collating the judgment of five of the glacial 
geologists who have most studied the available data, give the following table: 
“The tim’e datum for each sheet of till is the stage at which it began to suffer 
erosion, which, of course, would be slightly after the beginning of the ice 
retreat. The time-unit is the period which has elapsed since the Late Wiscon- 
sin began to be exposed for erosion: 

From the Late Wisconsin to the present 

From the Early Wisconsin to the present 

From, the Iowan to the present 

From the lilinoian to the present 

From the Kansiin to the present.., 

From the Nebraskan to the present 

^ iltli An. Rep., U. S. Cieol Surv,,,p. 567. 

» Geology, III, p. 414. 


1 time unit 

2 to lYz time units 

3 to 5 
7 to 9 
15 to 17 
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Based iipon the tim which has elapsed since the cutting of the Niagara 
gorge (that which is not preglacial) and the Falls of St. Anthony in the Missis- 
sippi River, the time limit may be expressed in years as folbwsd^ 


Climax of Late Wisconsin.., 
Climax of Early Wisconsin. 

Climax of Iowan 

Climax of Iliinoian 

Climax of Kansan..... ...... 

Climax of .'Nebraskan........... 


20.000 to 60,000 years ago’ 

40, (XK) to 150, 000 ' 

60.000 to 300,000 ” 

140.000 to 540,000 ’’ 

300, (XX) to 1,020,000 ’’ ’’ 

y to 


These . figures are only approximate at best and perhaps possess but little 
scientific value, but they serve to indicate that a great period of time has 
elapsed since the beginning of the last ice age, a period long enougli for faunas 
and floras to wax and wane and for many groups to become extinct. The ex- 
tent of these changes in some groups of animals and the lack of such changes in 
other groups appear in the pages which follow. 


4*. SUMMA'RY 

The Pleistocene Period was followed by an interval of intense cold during 
which British America and the northeastern portion of the United States was 
successively covered by five or six huge ice sheets. The maximum area 
covered was 4,000,000 square miles and the thickness is estimated at from 
3 to 8 miles. The ice invasions completely changed the topography, replacing 
the old rivers and streams by ponds, lakes, and swamps. All life was exter- 
minated within the englaciated area, or driven south of it. At each successive 
interglacial period (of which there were four and possibly five) the biota fol- 
lowed the retreating ice and again occupied the devastated territory, only to 
be again driven southward by a return of the ice. After the last ice invasion 
(the Wisconsin) the aquatic life followed the waterways from the melting ice 
and spread over the territory that we see today. The terrestrial life followed 
closely the margin of the ice, Arctic, Subarctic, Cold Temperate, and Temperate 
biota occupying the area in turn, as the climate became suited to each. 

The different ice sheets are imbricated at their edges and the drift, as well 
as tlie interglacial deposits, may be traced beneath the material of a later drift 
sheet. The criteria upon which to build an interglacial biota is very fragmen- 
tary, and must be selected with care to avoid serious errors, only materia! 
from a known geologic horizon being available for use. For this reason 
deposits outside of the area as well as much material lying upon the drift 
sheets cannot be used. It is believed that upwards of a million years have 
elapsed since the first field of ice covered the country, a period of sufficieiit 
length to permit great changes in the species of plants and aiii?nals inhabiting 
this region. 

Chamberlin and Salisbury, Geology, HI, pp. 415-420. 
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:: THE NEBRASKAN ICE INVASION AND THE AFTONIAN 
INTERGLACIAL INTERVAL 

' L The Nebraskan Ige Invasion 

The extent of the Nebraskan invasion is not positively known; as it fell 
short of the later Kansan invasion and is buried beneath the drift sheet of 
this stage* It has been recognized in many places in Iowa and Nebraska and 
is correlated with early drift deposits in Pennsylvania and New Jersey (Jer- 
seyan). Between these two areas few deposits referable to this stage are known. 
The ice radiated from the Keewatin center of accumulation and apparently 
extended down the Missouri Valley to an unknown extent. 

The Nebraskan drift is described as ^^a dark blue-black joint clay, some- 
times more or less ferruginous, which when dry is hard and brittle, and breaks 
up into very small angular blocks (resembling lumps of ordinary starch, as 
has been suggested). It is almost impervious to water, and w^hen wet is very 
tough, tenaceous, ^rubber-like,^ and so difiScult to work that it is the abom'na- 
tion of well-diggers and road-workers, being the despised of all ^gumbos.’ 
The clay contains a few usually dark colored pebbles and small boulders, many 
of which are angular and exhibit planed and striated faces, indicating that the 
Nebraskan is a true drift sheet. Prof. Upham* believes that the Nebraskan 
ice invasion occurred in the latter part of the Lafayette formation, following 
the Ozarkian epeirogenic uplift. 

II. The Aftonian Interglacial Stage 

Resting upon the Nebraskan drift are deposits of gravel, sand, and fine 
silt variously interbedded and cross-bedded, and evidently deposited by 
currents of different velocities.” The gravel is variously disposed, being 
at the bottom in one place,, at the top in another, and in a few sections it is 
irregularly interbedded with the sand (Shimek). 

A, Organic Remains 

The biota of the Aftonian Interglacial stage has been carefully investigated 
and described by Prof. B. Shimek,^ whose data form the basis for the discussion 

^ Shimek, Geol. Iowa, XX, p. 307, 
s Amer. GeoL, XXX, pp. 135-150, 1902. 

® Geol. Iowa, XX, pp. 271-486. The name Aftonian was first used by Dr. Chamberlin 
in Geike’s Great Ice Age,’^ 1894, pp, 773-774; and in the Journal of Geology, III, p. 272, 
1895. 
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of the life of this stage.; Other records of life from the surrounding territory 
are correlated with this stage, and it is believed that a biota large and varied 
enough for comparison with earlier and later stages is now available. 

a, TVPIGAL EXPOSURES OP DEPOSITS 

The most typical exposure of Aftonian gravel and sand occurs between 
Afton and Thayer in Union County, Iowa,-* where the deposits lie below Kansan 
drift. Sections nearby show the Nebraskan resting on bed rock. No organic 
remains were found here, but in Harrison and Monona Counties, evidences of 
life are found in abundance. A typical section is given by Shimek as follows:^ 

5. Loess, appearing above the cut, and ascending to top of bluff 

4. Loveland, a reddish joint day, with lines of very large calcareous nodules, more 


than.... 15 feet 

3, Kansan, typical bluish, very calcareous till.... 12 ’’ 

2. Aftonian: 

Fine whitish silt, about 15 y 

Fine silt, mixed with sand, shell bearing.. 5 ” 

Coarse gravel, very ferruginous^ about, 7 

This reaches 10 feet in the northernmost cut 
Fine cross-bedded sand...... 6 to 12 **•' 


1. Nebraskan drift, exposed 10 feet, but running out both ways 

The cuts in which these sections are shown form an almost continuous 
section over 500 feet in length; it is 25 feet above the Little Sioux River, about 
half a mile south of the county line between Harrison and Monona counties, 

■'/ :■ TYPICAL AET^ 

The typical Aftonian fauna as described by Shimek® and Calvin^ is as 
follows: 

Aquatic species 

■■ Amylus rmdafu ■ 

Gdbarejlem 

. . 

kumMs- imdkdlu'' 

. Pkysa ifUegra? 

Plamrbis mtroMs (»»Mc(trm&ius)' 

.■ SegmmHm Mfmigim ' \ 


Quadndainelanevra 
Lampsilis anodantoides 
Sphaerium stdcaium 
Pisidium ahditum 

compressmi 
Amnicola species 
” emarginata 
Vcdvata tricarinata 
” hicarinata 


^ Bain, Proc. Iowa Acad. Sci., V, pp. 86-101, 1897. 

® Geol. Iowa, XX, p. 338, 

• op. cU., pp. 316-342; Hay, Iowa Geol. Surv., XXIII. The vertebrate names have been 

made to conform to tMs work. 

^ Bull. Geol. Soc. Amer., XX, pp. 341-356; XXII, pp. 207-216. 
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Terrestrial species 

Polygyra (fragments) Zonitoides arbotea 

Pyramidtila altermta Bifidaria armif era 

cronkMiei mthonyi Siminea ovdis 

VaUonia gracilkosta • ” mara 

Vilrea hammonis retusa 

The moiluscan remains were found chiefly in the finer sands, showing that 
they lived in comparatively quiet water. Exceptionally, odd valves of Sphae- 
fitm and fragments of Unios were found in gravel The terrestrial molliisks 
in the above list were swept into the river by floods or winds, as happens today 
in similar situations in Iowa and other parts of the glaciated territory 


Small vertebra of a fish 

Mammut amerkamm 
” progenium 
Rhahdobunus mirificus 
Elephas columbi 
” primi genius 

” imperator 
Eqms laurentius 
” complicatus 
’’ niohrarensis 
” excelsns 
NeoMpparion gratum 


VERTEBRATA 

Pisces 

Mammalia 

Camelus species 
Camdops kcmsanus? 
Mylohyus? temerarius 
Megalonyx leidyi? 
Mylodon harlani> 
Alces shimeki 
Aftonius calvini 
Bisofij cf. alleni 
Castor canadensis 
Casioroides oJiioensis 
Ursiis americamis 


The bones of these animals are for the most part isolated and in some cases 
fragmentary, and evidently belonged to animals which had died either in a 
river or had been washed into a river and the bones separated from the body 
as it decomposed, either lying upon a sand bar or caught in rubbish along the 
shore. In Harrison and Monona counties the vertebrate (as well as other) 
remains have been found in sand and gravel pits, of which those listed below 
are the most noteworthy. 


Harrison County Manona County 

Cox pit, Missouri Valley Wilkinson and GrifiBn wells 

Payton gravel pit, Pisgah Hawthorn pit, Mapleton 

McGavern and Eobinson pits Elliott pit, Turin 

Sol Smith Lake MtCleary pit 

Logan, Rodney, and Woodbine Castanea 

Shimek® refers to a somewhat doubtful section in Snyders Hollow, Harrison 
County, which is characterized at the base by a deposit of interstratified black 


• Geol. Iowa, XX, pp. 365-366. 
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manganese dioxide. Indications are that this should be referred to the Afton- 
ian. Shimek remarks that “while the fossil shells from this stratum are some- 
what unlike those which were collected in the Aftonian beds, the difference 
is no greater than that which we might expect in different parts of the same 
region, especially since no doubt special conditions existed. It is probable 
that the deposit was formed in a swamp or shallow lake, and both its shores and 
bottom would produce environment unlike that of the Aftonian streams. The 
preponderance of terrestrial species is, however, very unusual.” The life of 
this deposit is indicated below: 


Folygyra monodon 
” muUllineata 

profunda 

Strohilops lahyrinthica 
” virgo 

B ifid aria armif era 
” contracta 
VUrea hammonis 
Eucouidus fidvus 
■Zofiitoides arhorea 
” mimiscida 

Pyramidida alternata 

’’ cronkhlki anthonyi 


IJeluodiscus paraUdus 
Succinea auira 
omlis 

” reiusa.: 
Carychlum exiguum 
exile 

tielicina ocadta 
Galha caperata 
” humilis modicella 
Aplexa hypnorum 
Pkysa gyrina 
Planorhis parvus 
Plsidiim abditum 


C. DISTRIBUTXOH-^Oi' THE.AFTONIAN BIOTA 

There are a number of deposits beyond the limits of Harrison and Monona 
counties which are referable to this interglacial stage. 

1. Iowa 

Near Oelwein, Fayette County, a fine white sand deposit, overlying a peat 
bed, occurs in a railway cut, which is referred to the Aftonian stage,® The 
section may be summarized as follows; 

5. Iowan drift 0 to 10 feet 

4. Buchanan gravel (Yarmouth stage) 0 to 2 ” 

3. Kansan drift, with remains of wood 3 to 20 

2. (a) Sand, fine-white, well water worn, often with little silt and clay (Aftonian) 0 to 6 inches 
(b) Vegetal layer and soil, 2-4 inches almost pure carbonaceous matter, the 
rest largely charged with humus. Moss (Hypnum) common in peat layer 

(Aftonian),... 0 to 4 feet 

1. Sub-Aftonian CNebraskan) drift, greenish blue when wet, greenish cast 

when dry 10 feet exposed 

® Beyer, Proc. Iowa Acad. Sci,, IV, p. 59, 1897. 


228 


LIFE OF THE PLEISTOCENE 


The peat moss has been identified as f6llows:‘® 

Hypnum {Harpedium) jluUamL, 

” re^olvens SwsLttz 

” (CalUergon) richardsoni L^sq. md jB.mes 

■ 'The wood in the overlying Kansan drift ..(which is to be correlated with the 
Aftonian because it was incorporated in that sheet from the underlying soil 
horizon) is identified as Larix americana. Of the mosses^ revolvens occurs in 
deep swamps from northern Ohio to Alaska; has been reported 

only from British America and the coast of Greenland. It is thot by Savage, 
therefore, that the climate in which these plants lived was of a more boreal 
character than today. This is thot to be indicated, also, by the presence of 
coniferous trees and the apparent absence of deciduous trees. It is probable 
that the fauna reported by Calvin and Shimek represents the wnrm» temperate 
climate and the Oelwein deposit the subarctic or cold* temperate climat€, as 
suggested by Chamberlin. 

Another exposure in Dodge Township, Union County, in the bank of a 
small stream, tributary to the Grand River, gave the following section 


4. Fine-grained, pebbleless soil, dark gray in color at the surface, changing to yellow 

in deeper portions 2 feet 

3, Yellow colored drift bearing numerous pebbles and small boulders, maximum 

thickness 21 feet 

2. Bed made up of alternating layers of brown colored vegetable matter and fine 

grained light gray sand. Greatest exposed thickness 6Vi feet 

1. Blue colored boulder clay containing numerous pebbles and small boulders of 

granite, greenstones, quartz and quartzite...... 10 feet 


No. 2 is referable to the Aftonian. At the base of the stratum is a layer 
of clean, fine-grained sand, light colored, about 4 inches thick. Above this a 
layer of vegetable matter ^ inches thick, crowded with branches and frag- 
ments of wood. In the upper vegetable layers are leaves, stems and rhizoids 
of mosses. The rootstocks of ferns, blades of grass-like leaves, fragments of 
leaves resembling Popidus and leaves and twigs of cone-bearing trees (Ptcea?) 
were also found as well as the wing covers (elytra) of beetles. The moss has 
been identified as 

Hypnum nitens (Schreb.) Schimp. 
fluitans L. 

It is thot that this region was first a land surface, then a shallow pond, 
during which time the moss (which is aquatic) developed; this was drained 
or filled up and again became a land surface. This was finally covered by the 

Macbride, Proc. Iowa. Acad. Sqi., IV, pp. d3-66, 1897, Savage, op. ciL, XI, p. 108, 1904: 
Holzinger and Best, The Bryologist, Nov, 1903. 

Savage, of. ciL, p, 105. 
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Kansan ice sHeet. The vegetation here, as in the section at Oelwein, is of a 
boreal or at least a cold-temperate character. 

In Buchanan County,^® the Kansan till is filled with fragments of wood, 
which are particularly abundant in the lowerpart. This wood has been identi- 
fied as Zam- americana, wA\s referable to the Aftonian Interglacial Stage. 

In Dubuque County, Calvin found these drift relics and remarks, “ almost 
as characteristic are the battered, frayed, and splintered fragments of trees 
which are distributed promiscuously throughout a thickness of many feet in 
the lower part of the drift sheet.” In Tama County, Savage'* records the 
following section, in Otter Creek Township: 


4 . Dark-colored soil (ioess)........ 4 feet 

3. Yellow clay with boulders (Kansan)....... 95 feet 

2. Blue clay with boulders (Kansan) 260 

1 . Bed of sand containing numerous pieces of wood 2-3 feet in length, 1 inch in diame- 
ter, as well as molluscan shells.. 12 

Hard rock...... x ’’ 


Another section in Toledo Townships® showed an Aftonian deposit con- 
taining wood and vegetable remains between Kansan and Nebraskan drift 
sheets. The mollusks in the above section have not been identitied. From a 
well 20 feet deep, two miles east of Akron, Plymouth County/^ the bones of 
Mammut minfictim (now mirificm) have been taken; and at Le 

Mars (same county) a pelvis was secured which probably belongs to the same 
species. Possibly the tusk found in Grimes pit, at a depth of 40 ft., may be 
referred to the same horizon (Hay, p. 389). The foot bones of a Megalonyx 
were also found in the Jensen well, near Akron. From near Afton Junction a 
species of Hipparion^^ (now identified by Hay as Neohipparion grakmi) was 
secured. Near Council Bluffs^^ (Henton Station) Camdops kamanus?, Equus 
laurenMus, E. complicatus, and Elephas columbi have been observed. At 
Sioux City, Woodbury County, the remains of Megalonyx have been fo-und^'^ 
and also Equus major (— compUcatus) which Todd^® records from sand beneatli 
the upper (Kansan) till, Hay^^ also finds Equus laurentius from this locality, 
and records Mylohyus? temerarius^'^ from the Anderson gravel pit, at North 
Riverside, near Sioux City (page 227). In Mills County, in sand below drift, 
a claw phalange of Megalonyx was observed by Todd. E.quus compliaitns is 
also reported from Lyons Township. 

Calvin, GeoL Iowa, VIII, pp. 240-241, 189$. 

12 An. Rep. Iowa GeoL Surv., X, pp. 463-470. 

GeoL Surv. Iowa, XIII, p. 234. 

Op. at, pp, 231-232, 

Calvin, Bull. GeoL Soc. Amer,, XX, pp. 355-356. 

Bull. Geol Soc. Amer., XXII, p. 211, Hay, Iowa GeoL Surv., XXIH, p. 1 P. 

Bull, Geol. Soc, Amer., XXII, p. 215. 

Proc. low’a Acad. Sci., VI, p. 126, 
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In Washington County, a well section disclosed wood and cones of black 
spruce {Abies nigra = mar tana) at a depth of 115 feet.^® Five miles east of 
Iowa City, Johnson Countyf^ a peat bed occurs at a depth of 28 feet, which 
contains grass, wood and twigs, seeds and other plant remains, besides coleop- 
terous insects. 

In Linn County,®^ deep wells have indicated the presence of Aftonian 
deposits beneath Kansan and Iowan tills. A well section in Township 86 
N. R, VI W., 180 feet above the flood plain of the Wapsipinicon River revealed 
the strata indicated below 


7. Black soil - 6 feet 

6. Yellow clay, almost clear grit (Iowan loess).. 20 ” 

S. Blue clay, pebbly (Iowan drift),...... 38 

4. Clay, yellow, mixed with sand (Yarmouth)..... 5 ” 

3. Blue da}!-, with a few feet of muck (Kansan)..., 152 

2. Whitish clay (Aftonian) 2 ’’ 

1. Lime rock 1 ’’ 

Height of section 224 ” 


A section near Central City, believed to be in an old channel of the Wap- 
sipinicon River, gave a better showing of Aftonian,^^ 


7. Black soil 4 feet 

6. Yellow clay, pebbly (Iowan drift) 15 

5. Yellow sand (Yarmouth) 4 ” 

4. Blue clay, changeable from hard to soft every few feet (Kansan) 190 ’’ 

3. Sand, fine white (Aftonian) 13 ’’ 

2. Sand, coarse, with wood (Aftonian) 12 ” 

1. Coarse gravel (Aftonian) 3 ’’ 

Height of section 237 ” 


Similar sections have been noted in other parts of the county. 

A very deep section of Pleistocene strata occurs at Stanwood, in an ancient 
(preglacial) river valley, in Cedar County This is indicated below: 


9. Yellow clay (Iowan loess) 20 feet 

8. Blue muck, ashen (Kansan loess)..- 7 

7. Green, bright hard clay 1 ’’ 

6. Yellow clay (Loveland) ; 7 ” 


GeoL Iowa, V, pp. 153-154. 
Webster, Amer. Nat., XXII, pp. 414-415. 
Norton, Geol Iowa, IV, pp. 168-184.. 

^ Op. pA79. . 

^ Op, dl, p. 175. ' , ' ' 

Norton, Geol Iowa, XI, p. 344. 
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5, Blue clay, pebbly (Kansan) 65 feet 

4. Sand with fragments of wood, 5 feet very fme, coarser below (Aftonian) 15 '' 

3. Blue clay, hard, pebbly (Nebraskan).........;.,...,,,.,., 65 ” 

2. Sand........... 1 16 

I . Clay, black, hard, tough, dries like shale (Maquoke ta shale) 44 ” 


Height of section........ 3#) ” 


In Henry County, on the poor fami at Mt. Pleasant, the bones of a mastodon 
were found in a weilj either in or immediately below the .Kansan drift. ^ In 
Page County, near Blanchard, the bones of a mastodon were found in a well 
54 feet below the surface and pieces of wood at 90-95 feet (vide Calvin and 
White). An old soil beneath Kansan drift has been recorded from the follow- 
ing localities, but no definite species of plants or animals are mentioned. 
Decatur, Benton, Poweshiek,^^ Wayne, lowa,^* Chickasaw, Monroe;^*"^ 
Mitchell,®^ Kossuth, Hancock, and Winnebago, Cherokee and Buena Vista, 
Clay and Obrien, Henry, Howard,®® Cedar, Worth, Dubuque, PI}’- 
mouth,^® Delaware, Johnson,^® Marshall,^ Guthrie, Pottawattamie,^® Alills,'^® 
Fremont, Lyon and Sioux, and Wapello counties.'^^ 

Anderson, Augustana Lib. Pub., No. 5, p. 27. 

27 Bain, Geol. Iowa, VIII, p. 286. 

28 Savage, Geol. Iowa, XV, p. 201, 

2* Stookey, Geol. Iowa, XX, p. 260. 

20 Arey, Geol. Iowa, XX, p. 224. 

« Stookey, Geol. Iowa, XX, p. 172. 

22 Calvin, Geol. Iowa, XII, p. 279. 

22 Beyer, Geol, Iowa, XII, p. 379. 

^ Calvin, Geol. Iowa, XH, p. 326. 

22 Macbride, Geol. Iowa, XII, p. 100. 

2® Alacbride, Geol. Iowa, XII, p. 317. 

27 Macbride, Geol. Iowa, XI, p. 483. 

2® Savage, Geol. Iowa, XII, p. 289. 

2® Calvin, Geol. Iowa, XII, p. 62. 

^0 Norton, Geol. Iowa, XI, p. 343. 

Beyer, Geol. Iowa, X, p. 357. 

^2 Calvin and Bain, Geol. Iowa, X, p. 463. 

'2 Bain, Geol. Iowa, VIIT, p. 340. 

Calvin, Geol. Iowa, VIII, p, 164 . 

'^2 Calvin, Geol. Iowa, VII, p. 84. 

Beyer, Geol. Iowa, VII, p. 230. 

^7 Bain, Geol. Iowa, VII, p. 468. 

Udden, Geol. Iowa, XVII, p. 496. 

Calvin, Bull. Geol. Soc. Amer., XX, p. 344. 

Udden, Geol. Iowa, XII, pp. 165467. 

“ Wilder, Geol. Iowa, X, p. 124. 

22 Shimek, Geol. Iowa, XX, p. 307. 
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Geol.'Sum, XXIII) adds the 'following data concerning; the 
.vertebrate fatma, of Iowa: , 

' Jjee County, .Montrose, ; Tooth (A Eqms niohrarensis atMepth of 25 feet' 

Pottawattamie County, near Oakland. Incisor tooth, ot Castoroides 
from sand in Nishnabotna River (p. 82). 

Lyon County, Doom Tusks of proboscidian in gravels, 25 feet, below the 
surface (p. 83). 

Mahaska County, near Oskaloosa. Right innominate bone of probosci- 
dian, brot from bed of Skunk River by hook of fisherman (page 440), possibly 
Aftonian. 

Leighton®^®- records Aftonian wood fragments in a soil zone beneath Kansan 
till, in new cuts on the C. M, & St P. Ry., in the vicinity of Delmar Junction. 

2. Nebraska 

In Nebraska, the Aftonian stage has been identified in Douglas County, 
good exposures occurring at Omaha, where Eqtms and Elephas imperator have 
been found, as well as at Council Bluffs, just across the river.®^ In a cut near 
Hartington, Cedar County the Kansan drift rests upon a calcareous marl 
from which the following moUusks have been identified: 

Vdvata fricarinaia Planorbis parms 

Galha obrussa {^desidiosa) Siiccima ohliqua {^omlls) 

” pduskis (imperfect specimen) Sphaerumt striatinum 

Todd also describes a ^Volcanic ash^^ stratum beneath drift, five or six 
miles south of Santee, Knox County. Beneath this stratum is a bed of lami- 
nated clay containing a multitude of the shells of Limnophysa desidiosa {=^Gal- 
ba obrussa) Hay {op, cit,, page 141) records Mylodon karlani? from Tecum- 
seh, Johnson County. 

3. Missouri 

In Missouri, several deposits occur which should apparently l^e cor- 
related with the Aftonian stage. Three are well within the area covered by 
the Kansan drift sheet, the balance are near the southern limit of the drift. 
Baiir’^ records a forest bed nine feet in thickness and 120 feet below the surface 
in Harrison County; McGee®^ mentions a forest bed in Macon County; and 

Science, N.S., XLIV, p. 68, 1916. 

« Shimek, Geol. Iowa, XX, p. 308, XXI, p, 138. 

'*^Todd, BuU. 158, U.S. Geol Surv., p. 73. 

70. 

’ « Geol Iowa, Vm, p. 290. 

Trans. Acad. Sci. St, Louis, ¥, pp. 305-336. 
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Broadhead gives the following section from a well located live miles southwest 
of Gallatin, Daviess County, near Honey Creek:®® 

.i/SoiL..................*. 

:2.' Yellow clay , 

3. White stratum....,............:..........,.............. 

4. JoiBt clay with pebbles and boulders. 

5. Blue clay 

6. Hard red sand : 

7. Yellow sand.... — 

8. Blue sand with sticks and leaves......... 

9. Clay shales...... 

In No. 5 of the above section, at a depth of 35 feet below the surface, an 
elm Stick and a grapevine were seen. No. 5 is Kansan and the underlying 
deposits are certainly Aftonian. Several nearby wells (sections 27, 28, 29, 
and 33) contained wood, one at 40 feet (walnut) and another (pine) at 70 feet. 

South of the Missouri River, in the counties bordering the Missouri-Kansas 
state line, a few records appear referable to the Aftonian stage. Four miles 
north of Pleasant Hill, Cass County, the skull of a bison {Bison latifrons) 
was found in gravel with decomposing fresh water shells, at a depth of 12 feet, 
under soil and dark clay. In Bates County,®® a well at Papinville gave the 
subjoined section: 

Yellowish clay 30 feet 10 inches 

Bluish clay 0 4 ” 

Thin sand stratum with tooth of horse 0 ” x ” 

Gravel bed 5 

The bones and tusks of a mastodon are reported from the banks of the 
Marias de Cygnes, embedded in similar deposits.®^ In Vernon County, near 
Nevada, a gravel bed occurred in a well boring, 16 feet below the surface, 
which contained a walnut log. Four miles north of this well, charred wood 
and bivalve shells were found at a depth of 19 feet.®® In Benton County,®^ 
Platygonus compressus {^Dicotyles costaius) has been found associated with 
mastodon remains. Calvin®® records several species of mammals from Aftonian 
deposits near Rockport, xAtchison County, in the Whitman gravel pit, sect. 22, 
T. 64, N, R. 41 W. 

GeoL Missouri, 1873-74, pp. 313-314. 

Broadhead, Amer. Nat, IV, pp. 61- 62. 

at, pp. 60-61. 

Broadhead, Geol. Missouri, 1873-74, p, 157, 

Broadhead, Geol. Missouri, 1873-74, p. 121. 

Amer. Nat., IV, pp. 61-62. 

LeConte, Proc. Phil. Acad., 1852, pp- 5-6- 
Bull. Geol. Soc. Amer., XXII, pp, 211-212. 
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N eohipparlon Camelops kansanus? 

Equus complicatus Elephas colimhi 

Eqiiusnlobrarensis 

4. Kansas 

The Kansan ice sheet overran a small part of northeastern Kansas. Be- 
neath this till sheet the remains of vertebrates have been found which are 
evidently referable to the Aftonian stage. Lucas^® gives the following reference 
to an extinct bison from this area: Millwood, Leavenworth County, 25 feet 
below the surface. Savage®^ has described a fossiliferous horizon in Douglas 
County southwest of Lawrence, near the Wakarusa River, which is 
certainly referable to the Aftonian. It is greatly to be regretted that the mus- 
sel (muscle) shells were not identified as to species. Of this deposit Savage 
says ''The (mastodon) jaw was found in what was once the bottom of a fresh 
water lake or estuary, which extended for several miles both up and dowm the 
creek; its boundaries have not yet been determined, nor perhaps ever can be 
with exactness. That it extends out beneath the bottom lands adjoining, is 
proven by the many springs which issue from it in different localities up and 
down the stream, and it can be traced each way from where the jaw was found, 
some ten or twelve miles in extent Besides the thick layer of muscle shells 
which line this ancient lake-bed, we find the trunks of old trees protruding, 
as well as small sandy concretions containing net- veined leaves within them. 
In addition to these layers of muscle shells, old trees and concretions, we also 
find bones of what appear to be the remains of the buffalo, antelope, elk, and 
some other animals as yet undertermined; but all in an unfossilized state. 
This goes to prove that the animals whose bones we find along the same horizon 
with the mastodon, and are not fossilized, did not live contemporaneously 
with the mastodon whose jaw was found fossilized. We conclude then, that 
the mastodon jaw, though not way-worn at all, was washed into this old lake- 
bed after fossilization had taken place, and may be all of the animal that was 
preserved. 

"I might also add, tliat Mr. M. Sayler, during last summer, explored the 
banks of the Wakarusa for some ten or twelve miles by boat; his explorations 
only confirm our own previously made, and added considerally to our previous 
collection of unfossilized bones. 

'‘This lake-bed in which the mastodon jaw was found is about twenty-five 
feet below the present surface of tire ground. Whatever fossil treasures are in 
this locality we cannot now determine; but so many bones have already been 
found that we already speak of it as the Bone-bed of the Wakarusa. 

^ ®Miay, Iowa Oeol Survey, XXIII, p. 149. 

« Proc. IT. S. Nat; Mas., XXI, pp. 751.'!'' ' 

Trans. Kansas Acad. Sci., VI, pp. 10^1 L * 
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A tusk and tooth of a mastodon have been found in eighteen Mile Creek 
Franklin County, but the horizon is doubtful, altho it may have been Afton- 
ian.“ The same holds true of the hom-core of Bison alleni, which was fished 
from the bed of the Big Blue River, a few miles from Manhattan, Riley 
County.®® This was at first referred to 

In Linn County,®®^ in coal shaft number 2, three and one-half miles south- 
west of Biocourt, in the valley of the Marias des Cygnes, the skull of Cos- 
toroides was found at a depth of 34 feet in a layer of sedimentary material of a 
bluish color overlying a deposit of sandy conglomerate. The deposit is be- 
lieved to be the same as that at Trading Post, which was above a conglomerate 
and contained bones of elephant, horse, camel, etc. A section at Trading Post 
exhibited the following strata (p. v391): 


.Black loam 5 feet 

Marly clay 12 

Blue and yellow marl, verging into shale. 12 

Bluish silt, with bones.... li^ 

Conglomerate, lying on the heavy Bethany Falls limestone ** 


Height of section 33 


The deposit at Biocourt is believed to be Aftonian and the skull has been 
named Castoroides kansensis, 

5. SoMh Dakota 

In South Dakota, Castoroides^^ has been recorded by Calvin from Sioux 
Falls. Todd^^ reports wood from wells in the lower part of the till wliich he 
refers to a pregiacial or circumglacial forest. It is probably an Aftonian forest 
overriden by the Kansan ice. A section three and a half miles west of Fair- 
view, Lincoln County, on the Big Sioux River, apparently includes the Afton- 
ian.^ The section is shown below: 


Loess '• 6-10 feeL 

Till with irregular stra tilled sand strata toward the bottom. The lower 20 

feet is blue and almost free from pebbles lOO-l 10 feet. 

Fine sand with large rusty concretions of upper portions and a few fragments 
of large, pearly shells (Unios). The stratum is of undeterminable thick- 
ness 20 feet. 

Unexposed. Probably much of it is a pebbleless clay of Cretaceous age I tO feet. 


The sand containing Unios is apparently referable to the Aftonian interval. 

Wheeler, Trans. Kansas Acad. Sci,, VI, p. 11. 

Mudge, op. cU.f V, pp. 9-10; Hay, Iowa Geol. Surv., XXllI, p. 326. 

Martin, Kansas Univ. Sci. Bull., VI, No. 6 , pp. 389-396, 1912. 

Bull. Geol Soc. Amer., XXII, p. 215. 

Bull. 158, U. S. Geol. Surv., p. 121. 
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Todd^® records a dark old soil in the Big Sioux Valley, Minnehaha County, 
east of Sioux Falls, between two till sheets, and lists certain mollusks from the 
same horizon. Wilder^^ has published a section in which these mollusks ocGur. 
According to Carman^® and Shimek/®the territory in the immediate vicinity 
of Sioux Falls is covered by Kansan drift, and hence the strata containing life 
which lie beneath the till must be Aftonian. There is no Wisconsin till in tliis 
region. Wilder’s section and list of fossils appear below: 

Cutting on I • C. RR., one half mUe east of Siam 


5- Sandy loess, in places sand............ 1-3 feet. 

4. Drift, nnoxidiaed, with fresh pebbles 6-10 feet. 

3. Silt, slate color, with shells............ 3 feet. 

2. Gravel, stained, partially decayed............................ 1-2 feet. 

L Drift with ferretto very distinct.......... ............. 15 feet. 


The following fossils have been reported from No. 3. 


Flanorhis bicarinatus (=^ antrosu$) 
” parvus 
Fhysa heterostropha 
Galbacaperata 
Valvata tricarinata 
Fisidiumcompressum 


Sphaerium sulcatum {^simile) 
Vallonia costata (1 specimen) 

Mud turtle 

Equus species (cervical vertebrae) 
Smaller bones (undeterminable) 


From near “the brewery, ” in Sioux Falls, two species of mollusks have been 
recorded: Galba caper ata and Flanorhis albus. 

Recently, Shimek has given special attention to the region about Sioux 
Falls and many sections are described by him which contain fossils referable to 
the Aftonian interval^^ 

At the Otis mill-site section, in Union County, situated on tiie west side 
of the Big Sioux River, opposite Chattsworth, Iowa, a dark fossiliferous silt 
resting on the Cretaceous, contains the following mollusks: 


Flanorhis bicarinatus (=^antrosus) 
” dilatatus 
Segmentina armigera 
Fhysa gyrina 
Galba reflexa 
” humilis modicdla 
Valvata tricarinata 


Amnicola species 
Pisidium species 
Sphaerium sulcatum {^simile) 
Unia, fragments 
Pyramidula cronkkilei anthonyi 
StrobilopSf fragment 


In Sioux Falls the sections indicate that the Kansan ice ploughed up the 
Aftonian Interglacial silts, causing them to lie between two beds of Kansan 

Proc. Iowa Acad. Scl, VI, pp. 122-130. 

GeoL Iowa, X, p. 127. 

Proc. Iowa Acad. Sci., XX, pp. 237-250. 

^«BuU. GeoL Soc. Amer. XXIII, pp. 125-154. 

”BuIl. GeoL Soc. Amer., XXIII, pp. 125-154, 1912. 
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till in some places. The section in the cutting of the lUinois Central Railway, 
as interpreted by Shimek, is shown below. * 


Sandy, somewhat loess-like stratum, possibly aeolian.,.......,...,. 2-5 feet. 

Gray, weathered drift, probably Kansan... ......................... ...... 7-p feet. 

Gravel, sand, and silt: 

Sand, gravel, and boulders.... 1-2 feet. 

Silt, with sand and pebbles, ferruginous..................... 2-4 feet. 

Sand, gravel, and boulders 5-6 fe^t. 

Weathered gray drift, probably Kansan, eiqjosed....................................... 2 leet. 


From the silt a number of moUusks were obtained together with the bones 
of a horse.^® 


Planorbis bicarinatus (^antros^s) 
” parvtis 

” dilafaius 

Ancylus rivularis 
Vahata tricarinala 
Amnicola species 
Segmentina armigera 
Fhysa mlegra 
” sayii?) 


Galhafeflem 
caper dia 

kumilis modicella 
Pisidium compressum 
” ahditum (?) 

Spha-erium sulcatum ( simile) 
Anodonta imhecilis (?) 

Vallonia costata 

Equus scotti {E. laurentiuSy vide Hay) 


In tiie Collins sand pit the following evidences of life were observed:^® 


Unto species Equus scotti (JE, niobrarensis, vide Hay) 

Sphaerium sulcatum {—simile) Castoroides spedms 


Mastodon and musk ox bones are recorded by Todd from lower strata east 
of Sioux Falls, near the Big Sioux River.®® 


6. Montana 

Alden®®®- records a pre-Wisconsin glacial drift in the region of Glacier 
National Park which is thot possibly to correspond with the Nebraskan or 
Kansan drift sheets. A second pre-Wisconsin is also thot possibly to be repre- 
sented. A section on St. Mary River north of Sioan^s Ranch, just nortli of 
the International Boundary, exhibits the following strata: 

Northeastern till, containing crystalline boulders 

Loess, sandy at top 

Soil, black clayey loam, consisting of the weathered surface of the lower loess bed 

Typical loess, containing concretions, hard shells, and bones of small animals 

Northeastern drift containing many decomposed boulders 

Shale 

Those species marked with an * were included in Todds list, where, however, Physa 
integra is identified as Fhysa heterostropha. 

Calvin, Bull GeoL Soc. Amer., XXII, pp. 2U-212. 

»« BuU. No. 158, U. S. Geol. Surv., p. $5. 

Bull. Geol. Soc. Amer., XXIV, p. 546, 1913. 
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T. Minnesota 

It is not definitely known how far north the Aftonian deposits extend, but 
it is believed that they are represented in the southern part of Mnnesota. 

Chamberlin^^ has correlated with the Aftonian certain peaty deposits in the 
basin of Lake Agassk, together with other peat beds between the two till 
sheets in southern Minnesota, described by WinchelL At this time, however, 
the pre-Kansan or Nebraskan till sheet was but little known, and the Aftonian 
was placed above the Kansan. The recognition of the Aftonian as an interval 
between the Kansan and the. Nebraskan, places some of these deposits from 
Minnesota above the Kansan, and hence correlates them with the Yarmouth 
Interglacial stage. A number of Minnesota records, however, appear to be 
referable to. the Aftonian intervaL 

In Wilkin County,®^ at Mitchell, a well record gave the following section: 

Soil 

Yellowish-gray till 

Gray sand 

Dark bluish till 

Sandy black mud... 

The sandy black mud contained many small gastropod shells. The dark 
blue till is evidently Kansan and the shells are referable therefore to the Afton- 
ian interval. 

In McLeod County, a number of wells encountered moliusks at various 
depths.®® A boring from the Stewart railroad well descended to a considerable 
depth, as noted below: ^ 


Yellowish till .................... 20 feet 

Dark bluish tiU. 240 feet 

Sand with gravel ........................ 5 feet 


Height of section 265 feet 


At 100 feet, in a thin muddy layer, shells were found, and at 110 feet more 
shells. At 177 feet the trunk of a tree was encountered. In the sand and 
gravel at the bottom a number of fragments of bones were found. The dark 
bluish till includes both Wisconsin and Kansan till, and the shells at 100 and 
110 feet are evidently referable to the Yarmouth intervaL The bones in tlie 
gravel at the bottom are possibly Aftonian. 

In Cottonwood County gastropod shells and wood have been found 60 
feet below the surface at Windom, and in Jackson County®^ wood and small 

Jourri. Geol, III, pp. 272-273, 1895. 

Geol Mia., final Eep„ l|, p. 529. . 

0^. c//., pp. 186-187, 
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gastropod slielis are reported from a depth of 100 feet. The great depths of 
these deposits indicate that they underlie the Kansan drift and are therefore 
referable to the Aftonian interval The records from Murray, Nobles,'^ and 
Rock counties^^ also apparently belong to the same horizon. From the last, at 
Luverae, clam shells and wood are reported from a depth of 81 feet. Red 
cedar and tamarack occur in these 'strata. It is also extremely probable that 
the old soils reported from Olmsted,®^ Filmore, and Winona counties should be 
referred to the Aftonian stage. 

8 . Wisconsin 

Few evidences of Aftonian life have been observed from this state. An old, 
pre-Kansan drift has been recorded by Wiedman^^ who describes it as very 
old, thin drift. Koehler^®®- describes an old forest bed 4 to 12 inches thick, 
near Woodville, St. Croix Co., which appears to be refemble to the Aftonian 
interval. The wood was identified as spruce. The order of strata was as 
follows: 

Iliinoian drift 
Weathered soil 
Kansan drift 
Old forest bed 
Pre-Kansan drift 

9. Illinois 

In Illinois, Aftonian deposits are apparently indicated in several places. 
At Bloomington, McLean County, ^ well section passes thru many deposits, 


showing the Aftonian at the base.®® 

1. Surface soil and brown clay (Wisconsin..................... 10 feet. 

2. Blue clay (Wisconsin).. 40 '' 

3. Gravelly hard pan (Wisconsin) 60 

4. Black mold with pieces of wood (Sangamon),................. 13 ” 

5. Hardpan and clay (Iliinoian) 89 

6. Black mold (Yarmouth) 6 

7. Blue clay (Kansan) 34 ” 

8. Sand, buff and drab, with fossil shells (Aftonian) 2 


Height of section..... 252 


Bannister®" records Helicina occulta from No. 8 and suggests that the 
deposit may be loess. 

** d/., p, 529. 

Op. ciLjp. 5^30, 

»7 0i?.a7„p.553;264;312. 

»» Science, N. S., XXXVII, No. 951 , p. 457, 1913, 

American Forestry, XXII, pp. 92-93, 1916. 

Leverett, Illinois Glacial Lobe, p. 108. 

Geol. Illinois, IV, p. 178. 
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In the vicinity of Rock Island several exposures referable (apparently) to 
the Aftonian occur, and a well section is given by Leverett which is repro- 
duced below: 


8. Yellow til! (probahty Illinoian)... .............. 

7. Black muck (Yarmouth?) 

6. Brown till (leached 2 or 3 feet) 

5. Blue til! (probably Kansan),.... 

4. Black calcareous silt, with gastropod fossils. 

3. Black muck 

2. Green muck with a few local pebbles............. 

L Coal measure shale 


5 feet. 
t 

.s: 

■5' '■ 


Height of section. 


34 ’’ 


The gastropod shells in No. 4 were identified as follows: 


Bdkim occuUa Pyramuiida cronkhiki mthonyi 

Pupa allkola Succmea avam 


Similar deposits occur in the bluffs east of Cordova, Illinois, and Clinton, 
Iowa. 

How far eastward the Aftonian biota may have extended is not at present 
definitely known. Like the fauna and flota of the Pliocene, it was probably 
widely distributed in all directions. Several deposits outside of the southern 
limits of the ice sheets may possibly be correlated with this stage, as for example 
the Hay Springs, Nebraska, fauna, and the Christmas Lake, Oregon, fauna. 


10. Canada 

No deposits of unquestionable Aftonian age are known from Canada. 
Coleman^^ in a late paper refers the Toronto Interglacial deposits to the Afton- 
ian interval. The fauna of these deposits seems more like that of the Yar- 
mouth or Sangamon, especially the mammals. The deposits have usually 
been classed as post-IUinoian (Sangamon) and they are so considered in this 
paper. More conclusive data seem necessary to correlate these deposits with 
the Aftonian. 

A new species of plant {Fkus) found in interglacial deposits of the Kootenay 
Valley,®^ British Columbia, may belong to the Aftonian interval, as well as the 
Montana deposits described by Alden and mentioned on a previous page of 
this work. No age is given by Holiick. It is also possible that they may 
be of Yarmouth age and post-Kansan. 

Leverett, Mon. XXXVIII, p. 114; Udden, Proc. Iowa Acad. Sci., V, p. 103. 

« Bull Geol. Soc. Amen, XXVX, pp. 243-254,: I91S, 

« HolEck, Bull Geol Soc. Artier., XXVI, p. 159, 1915. 
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III. Systematic Catalog-, of the Biota Refereed to the Aftonian 
Interglacial Interval 

PLANTS 


bryophyta 
■ Hypnaceae 

Camptoiheciimnitens (Schreb.) Schimp, ^Hypmm nitens. 
Drepanocladtcs fiuUansih,) Warnst. = fiiiitans. 

rcvohens Swartz.. = ” remhens, 

Calliergon richardsoni Lesq. and Jams. = , ” rickardsom. 

pteridophyta 

Species indet. 

SPERMATOPHYTA 

GYAINOSPERMAE 


PlNACEAE 

Pinm species 

Larix laricina (DuPoi) Koch =L, americana, 

Picea species. 

” mariana (Mill.) BSP.=AiZ>^e5 Link. 



ANGIOSPERMAE 


MONOCOTYLEDONAE 


■ Gramineae ■ 

Species indet. 

DICOTELEDONEAE 


Salicaceae 

Popuhis species 

Juglandaceae 

Juglam species 

Urticageae 

Ulmus species 

Vitaceae 

Vitis species 

ANIMALS 


MOLLUSCA 


PELECOTODA 

Uhionidae 

Lampsilis anodontoMes (Lea) 


QtMdftda metanevra Raf. 
Anodonta ifnbecUis Say (?) 
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Sphaeriidae 


SpkaBfiufn sukMum iL&m.) 

Pisidium abdiium {HM.) 


” striaUmm (LdLin^) 

compressim (pnmo) 



GASTROPODA 



Helicinidae 


Belkina occuUa h^im. 

Valvatidae 


Valavia iricarimta Say 

V alvata hkarinata Loa 



ABINrCOEIDAE 


Anmicola sptdts 

Amnkola emarginata 



PhYSIDAE r 


Physa Integra Hald. 

Physa gyrina Say 


’’ Tappan. 

Aplexa hypnorum (Linn.) 



Ancylidae 


Ancylus rividaris S^y 

Planorbidae 


Planorbis antrosus Gonrad 

Planorbis albus Muller ( =htrsutus Old.) 


” parvus Say 

Segmeniina armigera {Say) 


” dilatatus Gould 

Lymnaeidae 


Galba obrussa (So^y) 

Galba caperata (Say) 


galbana (Say) 

(Miilier) 


” humilis modicalla (Say) 

” reftexa (Say) 



Auricuudae 


Carythium exiguurn (Say) 

Carychium exile H. C. Lea 



SUCCINEIDAE 


Succinea ovalis Say 

Succinea retusa Lea 


” avara Say 

Vallonhbae 


Vallonia gracUicosta Reinh. 

Vdl&nia costata (Muller) 



PUPILLIBAE 


Bijidaria armifera (Say) 

Strobilops labyrinikica (Say) 


” cmtracta (Say) 

” Virgo (Pllsbry) 



Endodontidae 


Sphyr odium edentidum alticola (Ingersoll) H dicodiscus paralldus (Say) 

Pyramidula cronkhitei anthonyi PiJsbry Pyramidtda cdternata (Say) 



ZONIXIDAE 


Zonitoides arborea [$a.y) 

Euconulus ftdvus (MuXler) 


minuscula (Binney) 

Vitrea hamtrwnis (Strom,) 



Helicidae 

Polygyra monodon (Rackett) 

Polygyra profunda (Say) 


” muUUineata (Say) 


vV“' 

: 
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INSECTA 


Wing cases, species' undetermined 


Mud.turtle 


* Megdonyx leidyi? Eindalil 

♦ Equus complicatus Leidy 

* » laurentius Hay 

♦ ” niohrarcmis 


♦ Mylohyus? temerarius Hay 

* Camelops kaimnus Leidy? 

* Alces skimki 

* Afloftius cdnni Hay 

* Mamimit americamm (Kerr) 

♦ ” progenium'Bz.y 

• Rhabdohunus mirijicus (Leidy) 

Castor canadensis 

♦ Castor oides ohioensis Foster 

♦ ” hanscnsis Martin 

Ursus amricanus Pailas 


COLEOPTERA 

VEBTEBRATA 

REPTILIA 

MAMMALIA** 

Megatheriidae 

* Mylodon harlani? Owen 

Eqxtidae 

* Eqms excelsus hddy 

* NeoMpparion graium (Leidy) 

Tayassutdae 

* Platygonus compressus Le Conte 

CAMELroAE 

* Camelus species 

Cervidae 

Bovidae 

* Bison f CL dleni Marsh 

Eeephajjjtidae 

* Mephas primigenius Blum. 

^ ” colufnbi Y&lconer 

* ^ imperator Leidy 

Castorjpdae 

Castoroibidae 

XJrsidae 


IV* Summary 

The Aftonian Interglacial Stage is known to have extended from sou^ 
central Minnesota, south to northern Missouri, and from eastern e ras 
and South Dakota eastward to western Illinois and Wisconsin. It has been 
definitely recorded from almost every part of Iowa; its wide distri ution is 
shown by the list of counties (39) indicated below. 


Buchanan Fayette 

Benton Fremont 


Lyon 

Linn 


Pottawattamie 

Sioux 


** An * indicates that the animal is extinct. 
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Buena Vista 

^ ;Guthrie , 

Monona 

Union ., 

Chickasaw; 

Harrison 

Mitchell 

Washington 

Cherokee, 

Hancock 

Mills 

: Wayne, 

Clay, , 

, Hen.ry 

Marshall 

Woodbury ; 

Cedar,, ' 

Howard 

Normal 

.Winnebago 

Decatur ' ■ , 

Iowa 

Obrien 

Worth ■ , 

Dubuque 

Delaware 

Johnson 

Kossuth 

Plymouth 

Po^vershiek 

Wapello 


In the adjoining states it is known from the following counties: 


Cedar 

Nebraska 

Knox 

Linn 

Douglas 

Union 

Soutk Dakota 

Minnehaha 

Lincoln 

Cottonwood 

Jackson 

Minnesota 

McLeod 

Murray 

Nobles 

' Rock 
■ Wilkin 

Atchison 

Bates 

Benton 

Missouri 

Gass 

Daviess 

Harrison 

Macon 

Vernon 

Kansas 

Leavenworth 

Douglas 

McLean 

Illinois 

Rock Island 


Wiscofisin 
St* Croix 


The Aftonian was a time of luxuriant forests, the climate was moist, and 
the winters were not too severe for such animals as the elephant, horse, and 
peccary. The types of mollusks indicate a climate not essentially different 
from that of today* The fresh water mollusks also indicate the presence of 
large streams, while the land snails attest the presence of a rich flora. A study 
of the entire biota reveals two types of life: (1) a warm temperate, in which the 
naiads and other mollusks and the larger part of the mammals lived, and (2) 
a cold temperate climate in which a boreal flora flourished, Shimek remarks 
that the moiiuscan fauna of the Aftonian suggests aquatic and low ground 
conditions, but the mammal fauna suggests also upland or prairie conditions. 
It is probable that both types of topography prevailed. 
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Reviewing the biota, it is observed that 14 species of plants are represented 
and 75 species of animals, distributed as follows: 

insects (wings)... x 

Vertebrates 25 ” 

Of these all are now living with the exception of a large part of the mammals 
of which 23 or 92 percent are extinct. The mammalian fauna resembles most 
closely the fauna of the Equus zone or Sheridan formation described by Osborn. 
It likewise resembles the fauna of the bone caves of Pennsylvania as well as 
the Hay Springs fauna of Nebraska and Hay has stated his belief that all of 
these deposits should be referred to the Aftonian.^^ There is clearly a very 
close resemblance Ijetween the species represented, and particularly between 
the extinct species, but this would most likely be the case in the first inter- 
glacial interval, not only for the reason that the large mammals could find 
refuge south of the ice sheet, but also because all of the species undoubtedly 
lived in abundance in the region south of the affected territory, where the en- 
vironment was possibly but little changed, and formed a reserve fauna which 
migrated northward as soon as the Aftonian climate became favorable. 


Smith. Mis. Coil, LIX, p. 15. 


CHAPTER VIII 


THE KANSAN ICE INVASION AND THE YARMOUTH INTERGLA- 
CIAL INTERVAL 

L The Kansan Tce Invasion ■ 

Following the Aftonian Interglacial interval, climatic conditions again 
became severe and a second ice sheet, the Kansan, advanced and covered a 
large portion of the United State V (Plate XLVI). East of the 110th meridian 
the ice sheet extended a short distance south and west of the Missouri River in 
Montana, the Dakotas, Nebraska, Kansas and Missouri. The largest known 
lobe extended southward west of the Mississippi River and the driftless area, 
spreading entirely over Iowa and entering Nebraska, Kansas, and Missouri, 
as well as a narrow strip in western Illinois. 

Another lobe entered Illinois but its extent is not known as it is completely 
covered by the later Illinoian ice sheet. The Kansan has been definitely 
located beneath the Illinoian till, however, and its presence is beyond question. 
The extent of this till beneath later glacial deposits is not known. An old 
till sheet is known in northern Pennsylvania, but whether it is Kansan or 
Nebraskan has not been definitely determined.^ 

The Kansan ice picked up pieces of wood, tree trunks and branches and 
other material on the surface of the Aftonian soil. In some places, as in 
Monona and Harrison counties, Iowa, the Kansan ice ploughed up the Aftonian 
and Nebraskan deposits, either incorporating the frozen gravel and sand in the 
base of itself, or pushing these deposits until they w^ere either vertical or 
actually lay over the Kansan deposits.^ 

II. The Yarmouth Interglacial Interval 

This interglacial interval is better developed and has been more fully 
studied in the states of low^a and Illinois. The sands, gravels, silts, and 
mucks have preserved a well marked fauna of which tlie largest number of 

^ Consult the following references for information on this point: 

Butts, Warren Folio, U. S. Geol. Surv., No. 172, pp. 6-7. 

Leverett, Mon. U.S. GeoL Surv., XLI, pp* 253-254. 

Munn, Sewickiey Folio, U. S. Geol. Surv,, No. 176, p. 6. 

Willard, Tower Folio, U. S. Geol. Surv,, No. 168, p. 2. 

Williams, Free, Amer. Phil. Soc., XXXVII, pp. 84-87. 

^ Shimek, Iowa Geol. Surv,, XX, p, 351. 
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species, however, are terrestrial The deposits are of three kinds; (1) sands 
and gravels, (2) muck and old soils, and (3) loess or aeoiian sands. The latter 
is widespread over Iowa and portions of the adioining states and contains an 
abundant and varied fauna,. To the above may be added the ‘Gumbo’ or 
Loveland formation, which, however, is never fossiiiferous in the typical 
deposit. This is a heavy clay and is believed to have “been formed, during 
the melting of the Kansan ice when silt was carried into ice-bound basins, these 
being located at first on the higher ridges where the thinner ice was the first 
to melt, and when the ice finally disappeared these masses of silt, often lens- 
shaped, were spread upon the underlying Kansan drift/’® 

The Loveland has been called loess by many geologists, and its silty charac- 
ter has been the cause of much of the controversy as to whether the loess was 
water laid or wind laid. Another deposit formed at a little later stage is the 
Buchanan gravels, which are widespread in Ioto and other states. Chrono- 
logically the post-Kansan deposits stand as follows, reading from the lower 
stratum upward: 

V, Post-Kansan loess 
IV. Yarmouth soil horizon 
in. Buchanan gravels 
IL Loveland silt 
1. Kansan drift 

I. THE YARMOUTH SOIL AND WEATHERED ZONE 

The name Yarmouth was given by Leverett^ to a soil and weathered zone 
which lies between the overlapping portions of the Kansan and Illinoian drift 
sheets in eastern Iowa. Old soils and weathered zones occur in parts of Iowa, 
Illinois, and other states which are believed to be referable to this stage. A 
typical section, from a well near Yarmouth, Des Moines County, Iowa, show- 
ing the position of the interglacial deposits, is given below.® 

7. Soil and loam (Iowan loess) 

6. Brownish yellow till (Illinoian) 

5. Gray till (Illinoian) 

4. Peat bed with twigs and bones (Yarmouth) 

3. Gray or ashy sandy clay, containing wood (Yarmouth) 

2. Fine sand (Yarmouth) 

1. Yellow sandy till with few pebbles (Kansan) 

Height of Section 110 

» Shiraek, Geol. Iowa, XX, p. 373. See also Kay, Science, N.S., XLIV, p. 637, 1916, for 
the term “Gumbo till/’ 

♦Illinois Glacial Lobe, p. 119; Proc. Iowa Acad. Sci., V, pp. Sl-86. 

® Leverett, Proc, Iowa Acad. Sci,, V, p. 82 ; III. Glacial Lobe, p, 42. 


4 feet 
20 “ 
10 “ 

15 “ 
12 “ 

16 
33 
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The Y armouth stratum No. 4 contained the bones of the following mammals : 

Lepus sylvaticus Mephitis me phitica 

' ' Deposits of Yarmouth age have been observed near West Point and' Den” 
mark, Lee County, Davenport, Iowa, and near Woodville, Payson, and Quincy, 
AdamS' County,. Illinois'. „ 

II. 0IST.RIBXJTION OF THE YARMOUTH BIOTA ' / 

1. IOWA 

The Yarmouth is represented near Davenport, Scott County, from which 
place several good sections have been recorded. Pratt® recognized this old soil 
horizon many years ago and published an excellent section, which is copied 
below. The interpretations are the writer^s, based on the works of Xeverett 
and other geologists. 

1. Recent soil 

2. Yellow clay (loess) with Succinea obliqua, S. avara, Helicina ocadta. Pupa fat- 

laXy H. striateUa, (Illinoian loess) about..... 

3. Bluish-gray clay, with shells of above, mammoth remains at junction of (2) and 

(3). (Kansan loess). 

4. Brown peat with Eypmm aduncum and pieces of coniferous wood (Yarmouth) 

5. Ancient soil, dark brown color (Yarmouth soil) 

6. Boulder clay (blue clay) Kansan till 

The section was in a cut made by the C* R. I. & P. R. R. west of Davenport, 
and is interesting as showing evidence of erosion between 3 and 4, evidently 
accomplished previous to the deposition of the loess stratum number 3. Web- 
ster"^ later uses the same section, adding the remains of Coleoptera from the 
ancient soil number 5. Shimek® refers the old soil and peat horizons to the 
Aftoniaii and the blue clay to the Nebraskan till, but this disposition cannot 
be correct, the underlying till sheet being clearly Kansan. 

Leverett^ has published several sections from Davenport, one of which^ 
along Eighth Street between Myrtle and Vine streets, is shown below. 


Iowan loess ; 30 feet 

Reddish-brown surface of IlHnoian till sheet, leached and stained during Sanga- 
mon Interglacial Stage ; feet 

Brown calcareous till, crumbling readily; a characteristic Illinoian till 15 feet 

Ash-colored gummy clay with black streaks, apparently of humus, representing 

the Yarmouth Interglacial Stage 2-3 feet 


« Proc. Baven. Acad. Sci., I, p. 97, ia76. ■ ' 

^ Amer. Nat,, XXII, pp. 415-416, 1888, ' ' 

» GeoL Iowa, XX, p. 376. ' ' • ■ 

® Illinois Glacial Lobe, p, 45; the Iowan loess also includes the Illinoian loess in its lower 
part. 


1 foot 
20 feet 

3-5, 

1 foot 

2 feet 
18 
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BrowH' till, calcareous, : fracturing- in cubic blocks, -color clianging to.grayisli blue, . 

at 12-15 feet; a characteristic Kansan till.... 25 feet 

Height of section. about.. 75 feet 

In Lee County, in the bluffs near Fort Madison, the Kansan till contains 
vegetation among which Penhallow identified 

Larix amerkma? 

Taxus cmademis? 

Taxus species 

The vegetation is said by Keyes to be embeded in the blue till, but no depth 
is stated. As the Kansan is here 60 feet in thickness, and is overlaid by yellow- 
ish Iliinoian drift, it is assumed that the organic remains were in the upper part 
of the Kansan drift, and hence of Yarmouth age. In the same county/^ 
/‘between Fort Madison and Montrose there are high bottoms, consisting of 
beds of sand and gravel, the surface of which is from 20 to 30 feet above the 
present high water mark. Along the rapids there is a bed of Unios in band-like 
form, extending on both sides of the river at an elevation from 15 to 20 feet 
above present high water mark, nearly the whole distance from Nauvoo to 
Keokuk. Just below Mansion House at Nauvoo, the mussel bed is 25 feet 
above ordinary level of the river. The shells are white and w^aterworo, the 
deposit 12 to 18 inches thick. The Unios mentioned have not been identified. 
Like the benches along the Missouri River, these high bottoms are probably 
remnants of the old Kansan drift plain and hence the Unios may be referred to 
the Yarmouth Interglacial interval. 

Along the rivers in Plymouth, Harrison, and Monona counties, extensive 
benches occur which have been mistaken for river terraces. These are said by 
Shimek^^ to be remnants of the old drift plain showing the same structure as 
the Kansan drift. “Near the mouth of Broken Kettle Creek, Plymouth 
County, there is a higher terrace very faintly cut in the loess. Its upper sur- 
face is marked by the presence of Unios 45 feet above low water in the Sioux. 
This level corresponds to the flat and well-marked bottom land found in the 
upper portion of Broken Kettle Creek. The Unios occur in little groups or 
colonies, nested together along this horizon, and at the same horizon ordinary 
loess fossils occur. The same phenomena are found in Woodbury County, at 
North Riverside, though at a lower horizon relative to the present water level. 
In Monona County, near Castana and Turin, there is a very well marked loess 

Keyes, Geol. Surv. Iowa, III, pp. 357-358. 

Worthen, Geol Surv. Iowa, I, p. 186, 1858. 

■ Geol Iowa, XX, p. 291. ' 
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terrace about 70 feet above the river and sim,ilar terraces are cotninon in the 
region. Shimey ^ lists the species found at the above locality, as follows : 


Unio anodontoides 
donaciformis 
” ekgans 
” pustulosus 


Unio rubiginosus 
** undidatus 
SticcinmUmata 
Helkodiscus Uneatm 


Yarmouth soil, 12-18 inches thick, has been observed, between Kansan drift 
and loess, in Washington and Hancock townships, near Dalton.^® 

At Sioux City^® three species of naiads have been obtained from loess-like 
silt . 

tlnio undidatus 
” rubiginosus 
” pushdosus 


The mammoth, Elephas species, has been reported from both Cedar and 
Washington counties. In the former county,^® from a creek in Springfield 
Townsliip, (five miles southeast of Clarence) flowing thru Iowan drift underlaid 
by Kansan loess and tilL^^ Here a bed of white alluvial clay is overlaid by 
gravel, but it is not known from which deposit 'the mammoth teeth came. 
In sect. 14, T. 74 N, R. 8 W, Washington County,^® the bones of this animal 
were found in an area fifteen feet square in a deposit of black mud and vegetable 
mold with some clay, six feet below the surface of the ground. 

In Linn County, the following deposits are shown in a section at Bertram, 
near the mouth of Big Creek 


5. Loess-like loam * 3 feet 

4. Sand interstratified with sandy clay 4 

3. Sand, finely and horizontally stratified, fine above, growing coarser below (Iowan) 30 ” 

2, Sand and gravel, with cobble stones 3 ” 

L Slope of fine whitish clay to water in creek.. 6 


Height of section. 


46 


In a gravel pit belonging to the C. & N. W. R. R., across the creek from the 
above section, coniferous wood was found between numbers 2 and 3. Bones 
of mastodon, mammoth, and buffalo are reported to be frequently found in 

» Bain, Geol. Surv. Iowa, VIII, pp. 340; 336; 348. 

^^Proc. Iowa Acad. Sci., V, pp. 37, 44; Hay (Iowa Gool. Surv., XXIII, p. 70) states that 
SMmek refers the majority of these shells to the work of the aboriginal inhabitants, and they 
are therefore not listed with the Yarmouth fauna. 

^ Shimek, (9^. al, pp. 37, 44. 

^ Norton, Geol. Iowa, XI, p. 377. 

Gass and Pratt, Proc. Daven. Acad. Sci., Ill, pp. 177-178. 

Anderson, Augustana Lib. Pub,, No. 5, p. 26, 

Norton, Geol. Iowa, IV, p. 173. 
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these deposits. Similar deposits, referable to the Yarmouth interval, are 
reported from Jones, Allamakee, and Howard^^' counties, 

McGee in his classic work®® on the Pleistocene of northeastern Iowa, records 
the remains of a once luxuriant flora, some of which may be of Yarmouth age. 
Much of .the material, however, is probably of Peorian age. Logs, sticks, 
branches, twigs, cones, leaves, stems and roots of grasses, and other plant 
remains are found in peaty soils, usually at the junction of two drift sheets. 
From this chaotic material have been identified: Jumpeius virpnianaf elm, 
ash, pine, sumach, hickory, oak, walnut, tamarack, and willow^ 

From Emmet County, at Wallingford, fossil wood thot to be Picea alha 
{^canadensis) is reported by Thomas^^"* from glacial drift at a depth of 80 feet. 
This depth w^ould penetrate the Wisconsin drift and reach the Kansan which 
apparently underlies the Wisconsin iti this part of Iowa. It may, therefore, 
be referred to the Yarmouth interval, tho it might be of later date. 

The horse, Eqmis compUcatus, is reported from near Sandspring, Delaware 
County; it was lying on a knoll of Niagara limestone. Hay^ infers that this 
may be referable to the Yarmouth stage. 

a. Post-Kansan Loess 

The Kansan drift in Iowa is covered pretty generally (tho not uniformly) 
with a fine, bluish or whitish loess which is highly fossiliferous. This loess 
extends beneath the Illinoian drift sheet to the east and beneath the Iowan 
and Wisconsin drift sheets in the northern part of Iowa. Just how far the 
deposit may extend thruout the adjoining states is not at present known, but 
it is believed to be of wide distribution. 

In a recent paper, Alden and Leighton^ question the distinction between 
the gray and yellow loess, the two being thot to be the result of loess defX)sition 
during but one interval, the post-Iowan or Peorian, the yellow color being due 
to leaching. Considerable data are given by these authors which seem to 
support such a conclusion. If this condition should prove true of all of the 
loess deposits beyond the Wisconsin area, many of the records of fossils herein 
referred to Yarmouth and Sangamon time would have to be transferred to 
Peorian time. This conclusion would lead to the recognition of a distinct period 
during which the loess was deposited, as contended by many early geologists. 

Calvin, GeoL Iowa, V, pp. 65-66. 

Orr, Proc. Iowa Acad. Sci., XIV, p. 232. 

» Calvin, Geol Iowa, XII, p. 63, 

» An. Rep. U. S. Geol Surv,, XI, pp. 4S7, 489. 

^ Proc. Iowa Acad. Sci, XXIV, pp. 454-455. 

« Science, N. S., XXX, p. 491. 

Iowa Geol Surv., 26 Ann. Rept., pp. 49-212, 1917; Leighton, Proc. Iowa Acad. Sci., 
pp. 87-92, 1917, 
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However, it has not been thot necessary to change any of the statements or lists 
of loess fossils' appearing :nnder ' the Yarmouth or Sangamon Interglacial inter- 
vals in this work. ' ' The transfer of some of these records to the Peorian interval 
would not materially affect the' general discussion of the life of the Pleistocene 
Period. • 

At Iowa City, Johnson County, a, Kansan loess occurs beneath an Iowan 
loess; a section given by Webster^^ is reproduced, below:; ' ; 


1. Very fine brownish “ loamy ’tsoil..... ^ 3 inches 

2. Very fine and homogeneous yellowish-clayey earth (Iowan loess).. ....... ................ '15 feet. 


3. Very fine and homogeneous bluish-gray clayey earth, with fossils (Kansan loess) 5 feet. 

The following fossils have been' Identified from the Kansan ' loess:^® 


/ Old, name,,,., ' 
ZonUes mridulus . 
limattdus 
” fulvus 
Paiula sirigosa 
strialella 

Ferrusacia suhcylindrica 
Pupa muscorum 
” hlandi 
Vertigo simplex 
Mesodon mulUUmata 
Vdlonia pulchella 
Succinea amra 

var. vermcia 
ohliqm 
Helicina occulta 
Limnaea desidiosa 
Pkysa species 
Pisidium species 
Egg shell of smaE helix 


' ' Modem name' ' 

VUrea hammonis 
Pyramidtdaskmeku 
Eucomdus fulms 
Oreohelix iowensis 
Pyramidula cronkkUu anihmyi 
CocMicopa luhrica 
PupUla muscorum 
hlandi 

Sphyradium edentulum alticola 
Pplygyra mtdiilmeata 
Valloma gracilicosia 
Succinea amra 
” grosvenori? 

” . dbllqua 
Eelidm occulta 
Galba obrussa 
Pkysa gyrina 
Pisidium species 


Shimek^^ has published several lists of the moUusks of the loess of Iowa 
City. These lists do not separate the faunas of the post-Kansan and post- 
lowan loeses; the statement is made however, that they both contain practically 
the same species. The species not listed by Webster are tabulated below: 


Bifidaria armifera 
’ ^ pcntodon 
Vertigo ovata 
VUrea indentala 
Zonitoiies mimmula 


Pyramidtda perspecHva 
** ali&rmia 
Belicodiscus parcdklus 
SmcUma species 
Gcdha caperata 


» Amer. Nat., XXII, pp, 4!7-419. 

Op. cii.^ p. 119, 

Amer. GeoL, I. dd. 149-152; XXVIII. p. 345, 
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, Polygyro^ fr of utida ■ G(db(i humUis modM^^ 

muUilimata (small form) 

' A' fossiliferotis Kansan loess nccurs in the bluff above Hershey Avenue, 
Muscatine, whicli contains a varied molluscan fauna. Leverett®®' quotes the 
subjoined list, after Udden:. 

Melicim ocadta 

Polygyram^diiUne(da{yon^lgypxohBh]y 
this species) 

” momdon 
Strobilops virgo 
Bijidaria pentodon 

Pupilla Uandi (listed as muscorum^^) 

” muscorum {mde Shimek®®) 


Cochlkopa luhfica 
Pyramidula dternata 
” perspectiva 

cronkhiki anthonyi 
Succima amra 
obliqua 

Galba caperda 
Valmtasimera 


The Valvata evidently belongs to an earlier period than the loess, when 
fluviatile conditions prevailed in the Yarmouth stage. It may also have been 
artifically introduced at a later stage. The species is questionable, the name 
sincera formerly embracing several species, as lewisii, Ucarimta perdepressa, 
etc. 

McGee®^^ has published a list of loess fossils from Muscatine, furnished by 
Prof. « Witter, which contains several species not included in the Udden and 
Leverett lists. These are: 


Helix fulm {^Eticomdusftdms) 

pjdcheUa (===^Vdloma gracilicosta?) 

Pupaqmrticariai^Bifidariacorticaria) 

” simplex {=Sphyradinm edentulum dlicola) 

Itds not known from just what horizon Witter^s shells were secured and 
the list is therefore not available for use in the present connection. The five 
naiades listed (which are referred to later) belong to a later period. 

At Davenport, two loesses occur above the Yarmouth deposits, one, the 
lower, post-Kansan (bluish-gray) and the other, the higher (yellowish in color) 
post-Illinoian, the interval between marking the presence of the Illinoian ice 
sheet. The post-Kansan loess contains the following species 

Succinea ohliquO' Leticochila falldx 

” avara Pyramidula cronkhitei anthonyi 

Ilelicina occulta 


The tusk and molars of a mammoth were found in the upper part of the 
loess, at its junction with the post-IDinoian loess. It may possibly belong to 

“ Illinois Glacial Lobe, p. 174. Modem names are here used. 

« Shimek, Amer. Geol., XXVIII, p. 346. 

11th An. Rep. U. S. Geol. Surv., p. 471. 

Pratt, Proc. Daven. Acad. Sci., I, p. 97. 
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the Sangamon or posLlilinoian interval. Shimek (Bull Geol. Soc. Amer., 
XXI, page 139) states that Witter's specimen was a fragment of a molar of 
Elephas primigenius from a layer of Aftonian gravel one foot thick. 

At Des Moines, a loess occurs between the Kansan and Wisconsin drifts, 
which contains a large and varied moiluscan fauna All are apparently refer- 
able to the post-Kansan interval.^^ (Modern names used.) 

Gcdlha humlis modkella StroUlops lahyrintUca 

” obfussa (^desidiosa) Eucomdus fuhus 

CarycUum exigmm (exile, vide Shimek) Helicadiscus parallelus ( = lineatus ) . 
Succinec obliqua Vallonia pidchella 

” avara (gracilicosta^, vide 

Poly gyro, clausa Zonitoides arhorea 

** midUlineata »» minuscula 

thyroides? Bifidaria pentodon 

monodon ’’ armifera 

Pyramidtda alternata ” corticaria 

” slrigosa ( — Oreohelix iowetms)Pupilla muscorum 

** striatella Vertigo ovata 

(^cronkhikianthonyi) Edicina occulta 

Bain^ lists the fauna of Des Moines, indicating that the loess underlies 
Wisconsin drift, and adds five species. 

Zonitoides shimeki i—Pyramidula sMmeki) 

PupaUandi {^Pupilla blandi) 

Vertigo simplex i^Spkyradium edmttdum cdticola) 

Cochlicopa lubrica 

Limnaea caper ata (^Galba caper ala) 

Pyramidula strigosa iowensis (^Oreohelix iowensis) 

K post-Kansan loess underlies the Wisconsin drift in Storey County A 
good exposure has been observed, in Washington Township, along Clear, and 
Walnut creeks, the latter showing the following section:^ 


Drift, yeliowish above, bluish below (Wisconsin) 20 feet 

Loess, sandy below (post-Kansan) 20 ” 

Clay, blue with much coarse gravel (Kansan) exposed. 


The upper four feet of the loess is stained yellow-brown along joint planes, 
and grades downward into massive, structureless, pale blue clayey silt con- 
taining, in places, aii abundance of root casts, wood fragments and black 
carbonaceous spots, and emits a distinct swamp-like odor. The entire deposit 

McGee and Call, Amer. Journ. Sci., (iii), XXIV, pp. 202-223 (list p. 216). 

^ Geol. Iowa, VII, p. 344. 

Bever. Proc. Iowa Acad. 'Sci, VI, p. LIS. 


THE KANSAN ICE INVASION,. 


255 


is highly calcareous and carries a rich 
enumerated by Beyer are noted below: 

Pyramidula shimekii 
Sphyradum edentulum altkola 
Pupilla muscorum 
Bifidaria pentodon 
Vertigo ovata ** 

Euconnlus fidius 
Polygyra midtilineata 


gastropod fauna/^^ The species 


Pyramidula cmikhitel anthmyi 
Vallonia gracilkosta {^coslata) 
Helkodiscus parallelus 
Siiccinea ! meat a 
■ "avara 

Galba himiilis modkella 
Planorbis antrosm { — bkarinatus) 


The Galba and Planorbis evidently represent the period when swamps pre- 
vailed, with streams penetrating these areas. Such mollusks as Sphyradiim 
and Pyramidula shimekl represent a later time when the region was dry and 
had become loess covered. 

In Louisa County, about a mile north of Columbus Junction, a fossiliferous 
loess overlies the Kansan drift. In the low^er part of the loess, which 'is here 
tw^elve feet thick, the mollusks indicated below occur 


Pyramidula strigosa iowensis 

Oreo helix iowensis) 
perspectim 

” cronkhiiei anikonyi 
Polygyra multilineata 
Zonitoides arhorca 

shimeki {^Pyramidula shimekl) 
Euconnlus fidins 
Vallonia gracilkosta 


Sphyradiim edentulum altkola 
Bijldaria pentodon 
Ilelicina occulta 
Succinea aiara 
obliqua 

’ grosienori 
Galba humilis. modkeita 


The post-Kansan loess of Mills and Fremont Counties contains a rich fauna. 
Good exposures have been studied at Hamburg, in Fremont County, and at 
Kelly Creek and Oak Township, Mills County. Udden®^ lists the following 
species: 


Eelicina occidta 
Leiicochila Jallax 
Bijldaria armijera 
pentodon 
Zonitoides arhorea 
Pyramidula cdternata 

cronkhitei anlhonyi 
shimekii 

Helkodiscus parallelus 
Vertigo boUesiana 
Succinea aiara 


Succinea obliqua 
^ grosvenori 
retusa 

Vallonia gracilkosta 
Cocldkopa lubrka 
Polygyra leai 

multilineata 

” hirsuta ' 

Vitrea hammonis 

Sphy radium edentulum altkola 

Pyramidula cronkhitei anUmiyi (eggs) 


Op. ciL, p. 1 18. Modem names are used in this list, 
®®Udden, GeoL Iowa, XI, p. UL 
« GeoL Iowa, XII, pp. 167-175. 
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The post-Kaxisan loess is widely distributed in Harrison and Monona coun- 
ties, and is highly fossiliferous m places. Shimek, who has studied this terr- 

tory exhaustively, lists the following species:^ 

pyramidulG' c^terndki 
’» shmekii 

” cronkMtei anthonfi 


Yallonia gracilicosta 
Polygyra monodon 

midtiUneata 
Bifidaria armifera 
Veftigo tHodestd 
” tridentata 

Sphyvadiutn edentulum alticola 
Viirea hammonis 
Eucofudiis fulvus 
Zoniloides arhorea 
Eggs of small snails 


(^siriatdla) 
Helkodiscus parallehis 
Succinea m^ara 
’’ pialis 
Beliclm occulta 
Oalba caperata 
obrussa 

” humilis modicella 


, Kansan drift occurs overlaid by loess, the lower 
to the post-Kansan interval. At Council Bluffs 

Vertigo boUesiana 
Cothllcopaiubrica 
Vitrea hammonis 
” indentatU 
Euconulus Julius 
ZonUoidesdrbbrea 
” minuscula 
Pyrdmidula altcrnaia 

” cronkMtei antkon^ 

perspectiva 
’’ shimekn 

Helkodiscus parallelus 

•Succmea'oMtqua^'. 
mam 

Eggs of land snail 

Both post-Kansan and post-Iowan losses occur in Warren, Madison, and 

Page counties (vide Shimek). t>i a lo 

McGee^" has reported Ombos cavifrons from the Council Bluffs loess, U 
feet below the surface, associated with mastodon and elephant remains, the 

bones of a small rodent, and several pulmoniferousmollusks. 

Udden« lists the fauna of numerous loess deposits m Pottawattamie 
the majority of the species being from the lower (post-Kansan) loess. His lis 

»sGeol. Iowa, XX, pp. 395-396; sections, pp. 379-385. of these 

» Shimek, Proc. Iowa Acad. Sci., VI, p. Ill; Journ. Geol., VII, p. 137. Some oi tte 
are probably also referable to the upper or post-Iowan loess, but no division is made m thes 

papers* 

^®Amer. Joum. Scl, (iii), XXXIV, p. 217* 


In Pottawattamie County 
portion of which is referable 
the following species occur 

Belicina occulta 
V (Mania gracilicosta 
’’ parvula 
Polygyra profunda 
” multilineata 
hirsuta 
” leai 
StroUlops lirgo 
Bifidaria armifera 
” holzingeri 
” contracta 
cunidens 
pentodon 
LeuCockUa fallax 
Pupilla blandi 


mE'mmm.mE invasion 
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includes 'ma noted hy Shimek from' Council Bluffs, with the addition 

of three not recorded from the latter locality. 

S phy f odium edenkdum <dticola 
Gdba humUis modiceih 
** caperata 

The bones of an elephant and the horn core of Bison latlfrons {B. occidentalism 
vide Hay) are also reported by Udden from this county, in sect. 28, James 
Township, T, 76 N, R. 40W, in loess at depth of 14 feet. At Carson, peat and 
wood are found at the base of the loess, showing that the loess was deposited 
on the weathered Kansan drift after an interval of time sufficient for the growth 
of peat and a forest. 

Udden^^ reports a fauna in a terrace of loess-like silt north of Loveland, at 
the base of the Missouri River bluffs, which should probably be referred to the 
post-Kansan interval tho the presence of Unios leads to the conclusion that 
the deposit is not loess. The species listed are as follows: 

fragments of heavy-shelled species 


Eelicina occulta 

Bifiiaria kolzingeri 

Succinea grosvenori 

Lemochila faliax 

B dicodiscus pafcMdus 

Polygyra leai 

Pvramidula alter mta 

Fragments of a bone 

Todd^ lists a number of loess fossils from southeastern Iowa which 

referable to the Yarmouth interval. 

His list is repeated below: 

Byalina hinneyam*^ 

Pupa muscorum 

” fuha 

blandi 

lineata 

faliax 

Helix altermta 

asmifera 

perspectma 

Vertigo goiddi^ 

strialella 

Succinea decampi^ 

labyrinihica 

’’ Uneata 

moftodon 

” aiara 

leai 

obliqua var. grierii^ 

” dittsta^^ 

Mdicina occulta 

” mulHlineata 

Lymnaea parm*^ 

CiofieUa subcylindrica 

Pomdiopsis laptdaria 

Planmhis trhohis 


"Proc.Amer.A.A.Sd.,XXVII,p. '23S. The oUer nomenclature is here used. 

** These species have not been reported from the loess by later students and the identifi- 
cations are questionable. 
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b, V ertehrate Animals 

The mtamiEOth and mastodon were widely distributed in Iowa during the 
Yarmouth in tervaL ' Records of the remains ' of these animals, more or less 
definite, are listed by Miss Anderson,^ from, whom the following records are 
taken: 

Mamniut americamm, 

Fayette County; Clermont, in gravel pit, possibly Buchanan gravels. 

Henry County; in valley of Big Cedar Creek, Salem Towmship; the creek 
had washed the bones from an old bog. Also near bank of Skunk River. 
Lee County; in Lost Creek, Washington Township, near Denmark. 

Elephas (species not indicated). 

Mills County; railroad cut between Glenwood and Pacific Junction, not 
far from Keg Creek, 5 to 8 feet below the surface in the upper part of the 
boulder clay below the loess, Malvern, in railroad crossing, from lower 
part of loess. 

Pottawattamie County; in section 34, apparently in loess. 

Power shiek County; in loess, 6 feet below the surface. 

Mammoth or Mastodon- ^ ^ 

Shelby County; in well near bank of small stream about three miles from 

Defiance. ^ 

A mammoth tooth is also recorded from Given, Mahaska County from 
the general area of the Kansan drift. 

Hay (Geol. Iowa, XXIII) adds the foUowing data relative to the mammal 
fauna of the Yarmouth interval. The writer cannot see, however, why the 
fossils from Denison (page 431) should be referred to the Sangamon interv^. 
They seem more logically to belong to the Yarmouth interval, ^ the deposits 
appear to overly Kansan drift. The same is true of the Correctionville mater- 
:xial. : 

Mammut americanum 

Crawford County, Denison, Tooth (page 382) 

Elaphas primigenius 

Powershiek County, GrinnelL In cellar, 5-8 feet below surface, cor. Mam 
and 4th streets, teeth and other bones. Many bones half mile from last 
locality, at depth of about 20 feet, (pages 444-446). 

Crawford County, Denison. Teeth (page 431) 

Woodbury County, Correctionville. Tooth, (page 449). 

Proboscidian 

, Warren County, Indianola. Elephant bones one and one-half miles east 
of city, 6 feet below bottom of a ravi^ 


^ Augustana Lib. No, 5, 1905. 
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Cervakes roosmlti ■ 

; Crawford County, Denison, Greater part of riglit antler and part of skull' 
(page 267). 

RangifertLmuscatinensis 

^ Woodbury County, , Correctionville. Post-Kansan deposits. Antlers, 
(pages, 281-282), 

Bison occidentalism 

Crawford County, Denison, Scapula (page 325). 

Woodbury County, Correctionville. In Welch gravel pit, horn core and 
base of skull. (post-Kansan, page 325) 

Harrison County. In clay at depth of 22 feet on the ‘bench' or second bot- 
tom of the Boyer River (page 306). 

Hamilton County. Near Webster City, sticking in gravel bar in Boone 
River; horn-core and part of skull, (page 323). 

Symboscavifrons 

Warren County, one and one-half miles east of Indianola, in Lincoln Town- 
ship. Atlas at depth of 1 1 feet (page 307). 

Musk Ox 

Warren County, Indianola. In well at depth of 38 feet beneath river botr 
tom, in old soil. Part of humerus (page 308). 

2, NEBRASKA 

The Yarmouth interval is believed to be represented in eastern Nebraska, 
especially in the loess deposits of the Missouri bluffs. References to deposits 
of this are, however, rare. Todd^^ records fresh water shells from a deposit of 
black earth in Limekiln ravine, which is apparently referable to the Yarmouth 
stage. The stratum is 90 feet above high water of the Missouri River, and IS 
feet above the Greenhorn limestone from which it is separated by stratified 
drift. Over this fossil stratum the loess lies “scores of feet thick,’’ with a very 
steep slope. The till beneath the loess is evidently Kansan. Three species 
of mollusks are enumerated. 

Spkaerium sulcatum {^simile) 

Ptanorbis bkarimtus i—antrosus) 

^ PlanorMSf large species 

I’ * 

I The Loess 

I RusseP® lists a loess fauna from Loup River, which overlies Kansan drift 

I and is probably of post-Kansan age. Ten species are enumerated.'*® 

Succinea aiara . Pupilla blandi 

” lineula (^grostenorl) Vallonta ptdckeila gracUicasta) 

*i; ^ -*5^ Elk Point Folio, U. S. G. S., No. 156, p. 4. 

I ' ' Amer. GeoL, VII, pp. 38-44. 

I"; Op, ciLj p. 40. , ’ 
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SuccineaifemUi^^ Eelmdismslineakis(^pmdMus) 

Pyrdfftidulu sMMskii Melicina occulto 

” cronkhitei anikonyi . Carychium exigimm 

In a cut near Hartington, Cedar Comity, the Wisconsin drift rests upon a 
calcareous marl, which contains a few fresh water shells, six species being 
.recorded, ■ 

Vak ata tricarimta Gdha pahistris? 

Planorbis partus Succinea oialis {^obliqua) 

Galbaobrussai-desidiosa) SphmrmmsirMimm 

Todd^^ refers this deposit to the late Tertiary, probably the Eqms beds of 
Cope, Similar beds are reported two or three miles east of Harrington. The 
most probable correlation of these beds would seem to be with the Yarmouth 
interval Augheys’®^ list of loess fossils from Nebraska is so unreliable and 
the identilfications are plainly so erroneous that it cannot be used and must be 
completely ignored. 

3. SOUTH DAKOTA 

The Kansan ice sheet spread over the eastern half of South Dakota and 
upon its surface the remains of Yarmouth life have been observed. In Clark 
County Todd"'® observed the following section, six miles from Bradley, in 
section 35, Spring Valley Township: 


1. Black loam 3 feet 

2. Crumbly yellow clay (Wisconsin) 14 

3. White marl, containing shells 3 ” 

4. Muck, containing wood and shells 9 ” 

5. Blue clay (evidently Kansan) 6 


Height of section 35 feet 


The white marl contained: 

Vakata iricarinata Ptanorhis bkaiimlus {^anlrosus) 

Galha humilis modicella . , parvus 

The muck contained shells similar to those of number 3, and also coni- 
ferous wood and two bivalve mollusks, Anodonla species and Sphaerium sul- 
catum {-simile). This was evidently a shallowing pond, which was finally 
filled with loess. 

This is an evident raisidentification, mrilH being an eastern species, originally de- 
scribed from Anticosti Island, Gulf of St. Lawrence. Shimek says that it should be stricken 
from loess lists. 

Bull 158, U, S. Geol Surv., p. 73. 

Hayden’s U. S. Geol. Surv. Col. & Adj. Terr,, pp. 266-269. 

2=^ Proc, Iowa Acad, Sci., VI, p. 127. 
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In Douglas County the Yarmouth is apparently represented beneath the 
Wisconsin till; the deposit being seen in well sections. One such, two or three 
miles north of Grandview (S. E, quarter section 33, T. 100, R. 64) contained 
wood; cones, shells, etc. in muck, and was situated 20 feet below the surface. 
Todd thus refers to this material.®^ “An ancient tamarack swamp.— Near 
Grandview, in the southeast quarter of sec. 33, T. 100, R, 64, were found traces 
of more recent occupation of the region by trees. In a well which had been dug 
on the edge of a basin near a branch of Andes Creek, at the depth of 20 feet 
was found a layer of muck several inches in thickness, in which were pieces 
of wood with numerous fresh-water shells of nearly a dozen species. But the 
most remarkable thing was the stem of a hemlock or tamarack about 10 inches 
in diameter lying across the well, and in the muck were numerous cones, evi- 
dently of the same species. Overlying this trace of a tamarack swamp was 
mud of various colors and consistency, evidently washed from the sun'ounding 
hillsides. That it should be so deeply buried was chiefly explained by its 
connection with the channel of Andes Creek. This was conclusive evidence 
that the region had been occupied more or less by timber since the ice had 
covered the region, possibly while the second moraine was in process of forma- 
tion. Similar finds are reported from wells several miles west of that place.’' 

The overlying till here is Wisconsin, which varies greatly in thickness. 
The surface is yellow clay, underlaid by blue clay. The former is Wisconsin, 
while the latter is apparently Kansan. Prof. Todd evidently correlates the 
deposit with the later Wisconsin when he says “ this was conclusive evidence 
that the region had been occupied more or less by timber since the ice had 
covered the region;probably while the second moraine was in process of forma- 
tion.” The indications are that the underlying blue clay was laid down 
by the Kansan ice sheet, and hence the fossil remains must be regarded as 
post-Kansan and pre-Wisconsin.^ ^ ^ ^ 

From this new angle of view the fossils become of great interest. The 
mollusks were submitted by Prof. Todd to Prof. R. Ellsworth Call, who 
recognized the following species:^^ 

Limnophysa pahistris Vdvata sincera 

decidiosa Segmeniina armigera 

Gyrauliis parvus 

Recently, tiie material gathered by Prof, Todd was submitted to the writer 
for study by Mr. W. H. Over, of the University of South Dakota museum, and 
fifteen species were recognized, as noted below: 

Pisidium compressim Lymnaea stagnalis appressa 

” variable Planorbls Irivolvis 

Todd, Bull. 158, U. S. Geol. Surv,, p. 12L 

Op, cit,, p. 121, footnote. The old nomenclature is used. 


262 - 


LIFE OF THE PLEISTOCENE 


Pisidkim medianum 

Flanorhis anttosus 

Vclmtatricafimta 

if 

antrosusstriaius 

'■ l&wisii : 

jf 

defiectus 

. Smcinea mara . 

>7 

parvus 

Fhysa species (immature) 

77 

exacuous 

Galba palusifis 




Two species, Segmmitina arnvigera and Limnopkysa (Galba) decidiosa 
by Call, were not detected in the material examined. 
Thirteen species are likewise included which were not mentioned by Gall, 
possibly because the material examined by him did not contain them, Vdvata 
jjmcera as identified by Call also proves to be F. 

The fauna is seen to have been large and varied. The deposit was evi- 
dently the bed of a large river or lake, and could not have been a tamarack 
swamp, as stated by Todd, because mollusks such as and 

F. lewisii do not inhabit such a station. The tamarack log and cones mentioned 
probably floated from the shore and became buried in the mud. That this 
fauna lived in or near the present Andes Creek is very doubtful, because such 
an assemblage of molluscan life would scarcely be found in this kind of an 
environment. 

4. MINNESOTA 

Interglacial deposits referable to the Yarmouth interval occur in south- 
eastern Minnesota between Kansan and Iowan tills.^^ In Mower County 
there is a bed of peat 6-8 feet thick beneath 50 feet of Iowan drift,^® Pieces 
of wood thot to be pine and cedar were found in the peat bed. Several other 
sections in this vicinity as well as in other parts of the County, show this peat 
bed to be widespread, to vary from 2 to 8 feet in thickness and to occur from 
20 to 50 feet below the surface. 

Wood, apparently from the same horizon, occurs in Dodge, Steele,®* 
Waseca,®® Goodhue,®® and Dakota®^ counties. Records from Olmsted, Fil- 

XJpham (The Sangamon Interglacial Stage in Minnesota and Westward) refers these 
interglacial deposits to the Sangamon interval As the deposits underlie Iowan till and overlie 
Kansan till, they may represent the entire interval between these two ice invasions. It is 
probable that if these deposits could be carefully studied in the light of our present interpreta- 
tion of Pleistocene phenomena, a break would be found in the deposits under consideration 
representing the Illinoian ice invasion, if this part of the country was not glaciated at this time 
The deposits in question seem as logically referable to the Yarmouth as to the Sangamon inter- 
val 

Winchell, Geol. Minn., Final Report, I, page 363, 
aL,I,pp. 345,375. 
cU,, I,p. 402. 

Op. cit., I, p. 413. 
aX, II,p.5L 
, c^.,n,p.98. 
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more/^ and Wiiionaf counties are probably referable to the Aftonian as they 
lie under what is now believed to be Kansan drift. The area of the Iowan till 
is not definitely known. Near Moscow, Freeborn County, at depths of 35 and 
50 feet below the surface, sticks, apparently of tamarack, occur in gravel and 
clay associated with the remains of crayfish and gastropod shells. In a well 
a log (tamarack?) was found 20 feet below the surface which had been gnawed 
by beavers (possibly Castor oides). Peat moss and sticks were associated with 
the gnawed wood. At Manchester a bed of muck was found 70 feet Ijelow 
the surface.®^ 

In Martin County, which is covered with the Wisconsin drift, several 
horizons of shell beds have been reported. At Center Creek®^ a sand bed 8 feet 
thick underlies 60 feet of till. This sand bed contained '' elm e ves and clam 
shells in abundance, the latter 3-4 inches long. ” Well diggers rep^wt shells in 
coarse, dark sand at depths of 20 to 60 feet below the surface, under yellow 
and then blue till. Gastropod shells have been reported 6 feet below the sur- 
face, underlaid and overlaid by yellow till. Some of these references doubt- 
less include the Yarmouth beneath Iowan till but the shallower shell beds are 
evidently Peorian. 

In Brown and Redwood counties shells and vegetation^ are reported 
between till sheets. In Lyon County®^ gastropod and bivalve shells are re- 
ported in sand and gravel from 8 to 26)^ feet below the surface. In Lac qui 
Parle County®® wood was found at a depth of 52 feet. In Hennepin County®® 
the remains of wood have been observed at various places between tills. In a 
well 25 feet above Red River an abundance of the remains of marshes and 
sedges was found at a depth of 45 feet. To just what interval this deposit 
should be assigned is not clear; it may be Yarmouth or it may be Aftonian. 
It could scarcely be post-Wisconsin.^® 

Shell deposits occur in Blue Earth County, on Blue Earth River near the 
Minnesota River. A section published by Owen^^ may be interpreted as 
follows: 


1. Ash-colored clay (Wisconsin) 8 feet 

2. Coarse sand with some pebbles (Wisconsin) 2 ” 

3. Ash-colored clay marl (Wisconsin) 7 


^^Op. ciLf I, p. 312. 

Op, cit.y I, p. 264. 

Op, cU.j I, p. 390. 

^Op,€iL,l,pp. 486-487. 

** Geol. Minn., Final Rep., 1, p. 580. 

^Wp. ciL, l,pp. 608-609. 

Op, cU,f 1, p. 630. 

«"0^aL,I,p.306. 

529. 

Rep. Geol. Surv. Wis. Iowa and Minn,, p. 489. 
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4. Sand and pebbles, with some bouidei-s at base (Wisconsin).,... 8 feet 

5. Sand with fresh water shells (Peorian)....... ....... — ............................. }ifoot 

6. Sand and gravel (Iowan)..,.. 6 feet 

7. Sand with fresh water shells (Yarmouth)... 8 inches 

8. Soil and subsoil (Yarmouth).. 6 feet 


Height of section............. 38 ft 2 in. 

From bed No. 7, ten species of moilnsks were secured. 


Valvata tricar inata 
Amnicola limasa 

Planorbis antrosus {—Ucannatm) 
partus 
species 


Lymnaea columella 
Pyramidula croukhiki anlhonyi 
(==striaklla) 
alternata 

Zonitoides arborea 
Sphaeriim species {=Cyclas) 


Shells and trees are reported beneath two distinct beds of till in Blue Earth 
County;’'^ the uppeYtill is Wisconsin and the lower is probably Iowan, the 
life being referable, therefore, to the Yarmouth interval. In Clay County, 
at Bamesville, a well boring exhibited the following strata: 


Oxidhed surface of till, 2 feet 

Yellowish till... 10 ” 

Thin quicksand... 1 ” 


Depth of well.............. 13 feet 

The quicksand contained branches and trunks of trees thot to be tamarack. 
The specimens were lying across the well, and many of them measured eight 
inches in diameter. The till beneath the Wisconsin at this locality is probably 
Kansan and the quicksand would therefore be referable to the Yarmouth 
interval. 

In McLeod County"^ the Yarmouth is apparently represented in several 
well borings. One such, four and one-half miles east of Hutchinson Village, 


showed: 

Yellow upper till 14 feet 

Harder gray till 3 

Daric bluish till 13 ” 

Gray sand 2 ” 


Depth of well 32 feet 


The upper yellow till is Wisconsin as is the harder gray till. The dark 
bluish till is Iowan, The sand beneath, here referred to the Yarmouth inter- 
val, contained an abimdance of gastropod shells. 

GeoL Minn., Final Rep.,' 1, p. 441. 

11, pp. 186-187. 
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from this imterval are evidently rare in Minnesota. 
In Nobles County, in gravel 27 feet below the surface, the bones ofElepIms 
primigenius hd^e hten iomid. 

5. WISCONSIN 

Fish remains have recently been discovered in interglacial deposits at 
Menomonee, Dunn County, the renrains consisting of skull and a number of 
associated bones. The fish was evidently about two feet in length. The 
Menomonee clay beds are from 20 to 40 feet thick and are located in the valley 
of the Red Cadar River. Weidman (p. 638) says of these beds “The relation 
of the lacustrine clay (•^Menomonee beds’) to the overlying Iowan (Iliinoian) 
glacial gravels indicate that the probable age of the clay is the interglacial 
stage between the Ransan and the Iowan (Illinoian), that is, between the 
second and third glacial stages of the Pleistocene. No definite relations of 
the clay beds at Menomonee to the Kansan is exhibited, the border of the 
Kansan being located ten or twelve miles to the west, but, based in part on 
other geologic data, the above inference as to age seems warranted. ” 

A generalized section of the deposits in this vicinity is as follows: 


Iowan (Illinoian) outwash gravel and coarse sand...., 5-10 feet 

Unconformity..... 00 feet 

Lacustrine days ‘ Menomonee * beds, finely stratified silt, fine sand and calcareous 

clay..... 20-40 feet 

Fine sand, resting unconformably at Menomonee on Upper Cambrian sandstone.... 

Maximum 150 feet 


Besides the remains (of fish), there have been found in the Menomonee 
clay beds the remains of various mammals such as the elephant, mastodon, rein- 
deer, caribou, the bones of other animals, the leg bone of a bird, and also frag- 
ments of wood identified as spruce. ” A reindeer, Rangijer^ is thot to be an 
extinct species, and is represented by both male and female antlers, the latter 
identified by Dr. 0. P. Hay (page 689), ^‘The fossil remains of the land mam- 
mals and of the forest trees found in the days are only in fragmentary pieces, 
indicating the fact that they were carried some distance by streams, or currents 
along the lake shore, and dropped into the bed of the old lake. The remains 
of the fish, on the other hand, are fairly complete spedmens, and seem dearly 
to indicate that these fish lived in the lake in which the days were deposited” 
(page 689). 

These fish remains are of great interest, they being the first bones of this 
class of animals to be definitely identified from interglacial deposits. The re- 
lation of the deposits, as commented upon by Weidman, seems to be with the 
Yarmouth interval. The deposits between the Kansan and Iowan may, how- 


Hussakoff, Jouro, GeoL, XXIV, pp. 6S5-689, 1914 
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ever, include alsoLhe 111^^ and 'the Sangamon interval^ particularly 

if the Iowan was not contemporaneous with the Illinoian. 


6. MISSOURI 

No records of aquatic life referable to the Yarmouth interval in Missouri 
have been observed. Loess deposits are common along the Missouri and Miss- 
issippi rivers, but the exact horizons from which the recorded fossils were 
obtained are not stated. Many doubtless belong to a later period, and the pub- 
lished lists are not available for the study of the Yarmouth fauna on account 
of their ambiguity. A few of these are here recorded for the sake of complete- 
-ness. ■ 

Swallow^^ and Hambach^^ both list a number of species from the loess of 
the Missouri River, but no definite clue is given as to their being of post-Kansan 
or later age. The species with their localities are indicated below. The 
acquatic species are probably not from true loess deposits. 

Mouth of Little Nemaha River. 

Fdygyr a profunda Polygyra midtilineata Fkysa keterostropha 

Near mouth of Big Nemaha River. 

Polygyra midtilineata Galba elodes 

Pyramidtda cronkhUei anthonyi Planorbis trivokis 

Belicodiscus paralklus 

Half mile below Great Nemaha River. 

Polygyra dhdahris 

Near mouth of Wolf River. 

Sphaerium Physa plkata {=^ keterostropha) 

Planorbis species Lymnaea, 5-6 species 

Segmentina armigera Pyramidida alternata 


Bellevue, Iron County. 

Pyramidida dternata Galba fragilis {—palustris) 

. %■■■• ■ ■■■ 

Bluff City Landing. 


Pyramidida alternata 
Belicodiscus parallelus {^Uneatus) 
Vallonia pulchella {==graciUcosta?) 
Bijidaria armifera 
Circinaria concava 
Polygyra thyroUes 
profunda 

Succima ovalis {^ohliqua) 


Succinea campestris 
Valmta iricarinata 
Galba palustris fragilis) 
rejlexa 

” 5-6 species 

Pkysa keterostropha {^plicata) 
” gyrlna 
Planorbis trkahis 


’*Proc. Amer. Assoc. Ad. ScL, XI, pp. 21-39, 1858. 
Bull Geol Surv, Missouri, p. 82. 

The recent nomenclature is used in these lists. 
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St. Joseph, Buchanan Couaty. 

Polygyra olboldbris rufa) 

Lexington, LaFayette County. 

Pyramidida alternata Pdygyra profunda Gatia paluslris 

Mouth of Platte River. 

Folygyra muUilineata 
Pyramidida cronkhitei anthmyi 
Helicodiscus parallelus 
Vitrea indentata 
VaHonia pidchella {^mimda) 

Bifidaria armifera 
Succinea ohliqua 

Booneviile, Cooper County. 

Pyramidida cronkhitei anikonyi Vitrea hamtmnis {-electrim) 

Vallonia ptdcheUa Helicina occulta 

Near St. Louis, St 
Pomatiopsis lapidaria 
Helicina ocadta 
Bifidaria armifera 
Pupa sptcies 
Zonitoides arhorea 
V Urea hammonis ( — ekctrina) 

The seeds of Lithospermum are reported from the mouth of the Big Nemaha 
and five mammals are recorded from various localities, as noted below ; 

Castor fiber (^canadensis) 

Elephas primigenius 
Mammut americamm 
Molar of ruminant 
Incisors of small rodent 

In the above lists Fhysa heterosiropha (= plicaia) is doubtful and the identi- 
fication is probably erroneous. It was doubtless founded on some one of the 
more recently described species, perhaps Physa crandalli. Succinea campesiris 
is strictly a southern species and the specimens upon which the identification 
was made were probably grosvenori which is common in the loess. The Val- 
lonia i s also probably gracilicosta and not pidcheUa, 

The Missouri fauna is closely related to the southern region, such species 
as Folygyra divesta and Helicina orbiculcUa tropica showing this affinity. The 
majority of the species, however, extend well to the northward. 

It is possible that the Mastodon (reported as angustidens, but now known 
to be americanus) recorded by Todd^ from Pike County, in a creek entering 


Near mouth of Big Nemaha 
Bonne Femme Creek, Boone County 
St. Louis 

Near mouth of Big Nemaha 
Near mouth of Big Nemaha 


. Louis County. 

Circinaria concam 
Pyramidula cronkhitei anthmyi 
(szstriatelia) 

Folygyra monodon 
** kirsuta 
Strobilops lahyrinthica 


Galba pcdmtris 
” 5-6 species 
Physa heterosiropha 
gyrina 

Aplem hypnorum 
Planorbis trlvolvis 
Segmentina armigera 


Trans. Acad. Sci. St Louis, 111, pp.-CXCIl-CXClll. 
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the Mississippi River at tipper end of Clarksville, may have been derived' from 
post-Kansan deposits. 

Two records of molluscan fossils from Callaway County, Missouri, ap- 
pear referable to the Yarmouth interval, occurring in post-Kansan strata. 
The first record apparently represents an old stream bed in which many land 
shells, -washed from the shore, are mixed with the few fluviatile species. The 
second record is in typical Kansan loess and the species are all terrestrial. Of 
these deposits Greger says: *^The first place visited was an excavation on the 
east bank of Middle River, a short distance below the point of its entrance into 
the gorge of the Missouri. At a depth of 26 feet below the level of the flood- 
plain of the Missouri River, in a black, sticky clay, the following species were 
gathered: 


Polygyra profunda 

Succinea ovalis 


alholahris 

Gastrodonta ligera 

SJ 

tkyroides 

Hdiclna occidta 

3J 

devata 

PyramidulasoUtaria 

J? 

dausa 

” dternata 

V 

appressa 

” perspedka 

>r 

infieckL 

E dicodiscus paralldus 


fraterna 

Campdoma subsolMum 

jj 

momdon 

Pleurocera species 

it 

hlrsuta 

MuscuUum transversum 


‘^The second locality examined was an exposure of typical loess in the gov- 
ernment quarry a short distance above the town of Mokane on the M.K. & 
T.R.R. The full section of strata exposed in the quarry face measures approxi- 
mately 70 feet; rising abruptly from the flood-plain of the river, the Jefferson 
City formation (Ordovician) presents a precipitous face of 60 feet followed by 
a layer of tough, bluish clay, interspersed with worn fragments of limestone; 
upon this bed of clay is deposited a layer of loess that varies in thickness but 
having probably an average of 9 feet. The loess is capped with a layer of soil 
rich in humus and supports a flora typical of the Missouri Bluff region. 

While occasional specimens of the species listed were found throughout the 
entire thickness of the loess, it was only in a thin zone, about 16 inches from 
the base, that they were collected in abundance, in fact they are so abundant 
in this zone as to attract attention from the highway below, by the white line 
they present at the top of the quarry, being even more pronounced than the 
Ordovician-Pleistocene contact. 

It is probable that the loess deposit represents more or less continuous de- 
position from post-Kansan to comparatively recent times. The band of 

Greger, Nautilus, XXX, pp. 64-66, 1916. 



THE KAm^TCE. INVASION 


'269 


shells described as forming the distinct line probably represents the Yarmouth 
interval. Greger lists 22 speciesfrom the loess deposit 


Polygyra albolabfis(&) 

Ppramidnla $olitaria{c) 

** appressa(a) 

” dternataid) 

” appressa, small var.(c) 

** alternata, sma 

ekmta{2) 

Gastrodonta ligera{t) 

mtiUilineata{t) 

Eelicodiscus parallelus{c) 

thyroides{c) 

Vallonia pulckdla(d) 

zaleia?(t) 

” species indet.(r) 

” fraterna(c) 

Bifidaria contracia{c) 

’’ monodon{c) 

” armifera(c) 

” Mrsuta(c) 

” procera?(r) 

Zonitoides arborea(T) 

Carychhm exUe{3i) 

” minuscula(c) 

Eelicina occidta{c) 

(a)=abundant (c)»comn^on 

(r) - rare 


7. KANSAS 

Examples of the Yarmouth interglacial interval are rare in Kansas. Swah 
low^® records the bones of a horse from near Maiysville, Marshall County, from 
a -well 45 feet below the surface, in beds of stratified sand which lie beneath the 
bluff formation (loess) and above the drift. The species is not named. 

8. ILLINOIS 

In Illinois the Yarmouth is well developed in many localities and the infor- 
mation at hand is sufficient to lead to the conclusion that it underlies the Illi- 
noian drift thruout the greater part of the State. The following section is 
t 3 rpical the order of the strata in the western counties.*^® 

Section &f well at Parntf Ckristim County 


Soil and clay (loess)....................... 11 feet 

Bine clay (loess).. 4 ” 

Sand and gravel (Sangamon)...........,.........., 12 ’’ 

Hard red clay (containing wood) Illinoian 213^2 

Bine clay (Illinoian) 57 ” 

Black soil or forest bed (yarmonth)....,...... 2}4 ” 

Blue clay (Kansan) 19 


Height of section 127 feet 

In Ford County a well section indicated a different succession of strata. 

Yellow till (Wisconsin). 10 feet 

Soft blue till (Wisconsin) 30-40 ” 


Trans. Acad. Sci., St. Louis, 11, p. 418. 
Leverett, IH. Glacial Lobe, p* 107. 

Op, cit.f p. 663, 
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Hard blue' till 25-30 feet 

Black muck (Yarmouth).........,.....,,......,..,.........,.......... ' 20 

Sand and gravel at bottom (Buchanan gravels).... x 


At Bloomington, McLean County* a well section passes thru three intergla- 
cial intervals,®^ as noted below: 


1. Surface soil and brown clay (Wisconsin).... 10 feet 

2. Blue clay (Wisconsin)........,,..-.............. 40 

3. Gravelly hard pan CWisconsm)...,,,..........,.....,..,......... 60 ” 

4. Black mold with pieces of wood (Sangamon)........?...,..,....,..., 13 ” 

5. Hard pan and clay (Illinoian) 89 

6. Black mold, etc. (Yarmouth) 6 

7. Blue clay (Kansan) 34 ’’ 

8. Sand, huff and drab, with fossil shells (Aftonian).,,..................... 2 

9. Coal shale (Coal measures)..,. x 


Depth of well 234 


Bannister leports Helicina occulta from No. 8, which is suggested might 
be loess. Another shaft, a little over a mile distant, passed thru materially 
the same strata, with only local variations in thickeness. 

Near Coatsburg, Adams County, a coal boring showed the following series 
of strata:®^ 


1. Soil and yellow clay (loess) 6 feet 

2. Gray or ashy clay, resembling a soil (Sangamon) 4 ” 

3. Yellow till, becoming gray or blue near bottom (Illinoian) 10-15 

4. Blue-gray till (Illinoian) 70-75 ** 

5. Black soil (Yarmouth) 234 2^ 

6. Stratified clay (Yarmouth) 6 ” 

7. Tough blue clay (Kansan) 20 ” 


Depth of well 118 ” 


Worthen®® reports wood and bones from No. 5, and lacustrine and fluviatile 
shells from No, 6. The loess is said to contain land shells. 

a. Silveria Formation 

Hershey®^ has given the name Silveria to certain stratified silt-like clays 
which underlie the Illinoian till in northwestern Illinois. These are referable 

Bannister, Geol. Illinois, IV, p. 178; Leverett, 111 Glacial Lobe, pp. 108, 694. 
»-0^aT,p.716. 

Geol. liiinois,lV,pp. 46-47. 

*^Amer. JourmSci., (iv), II, pp. 324-330, 1896, Leverett, Illinois Glacial Lobe, oo. 111- 

Il8, 
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to the Yarmouth interval ' Three land:shells are recorded 'froni these^ deposits 
near Freeport, Stephenson County. . 

Sucdimaamra 
,/ Fupilla blaftdi ■ 

PyramUidacronkkU^ 

These silts, which ^ a^^ very thick and vary in character (including a bed of 
brown sand which may be an: old soil), cover an extensive area in northwestern 
Illinois.: ' 

b. Loess 

An excellent exposure, showing two loesses, occurs in a ravine near the 
line of Rock Island and Mercer counties. This section is reproduced below 


Loess (post-Illinoian) 25 feet 

Black soil (Sangamon) : 2-5 

Till, mainly of blue color (Illinoian) 90 

Loess-like silt, vety fossiliferous (post-Kansan). 12 


Height of section.... 130 


The following mollusks w-ere obtained from the post-Kansan loess:^ 
Belkina occulta 

Helicodtscus par allelm (—lineal us) 

Galba kumilis modicella 
Pyramidula perspectiva 

cronkhilei antJwnyl (^strialeUa) 

Bifidaria armifera 

The mammoth, mastodon, and other vertebrated animals, no doubt, formed 
a part of the fauna of the Yarmouth Interglacial Stage in Illinois. The mas- 
todon is known from four localities. 

Mammut americanum 

Henry County; Cambridge, in well 16 feet below the surface. 

Johnson County; Bloomfield, in yellow day, 3 feet below the surface. 
Marion County; Sandoval, 12 feet below the surface. 

Washington County; Beaucoup, 18 feet below the surface, under the yellow 
day, in the older reddish clay. 

Old soil deposits, some of them containing wood, are known, from the 
following counties. These are apparently referable to the Yarmouth interval, 
as they underlie Illinoian drift. 

^ ^ Leverett, op. ciL^ p. 115. 

*®This is evidently the same list given by Udden in Proc. Iowa Acad. Sci., V, p. 103. 
Polygyra species is the only added species in Udden^s list. The recent nomenclature is used. 
Suocinea luieola is a southern species, and the identification is probably an error for amta^ 
which is common in the loess. 


StfohUops labyrinikica 
Sii’Ccima amra 
iukda^ 

ZoniioMes arborea? 
Polygyra species 



272 


LIFE OF' THE PLEISTOCEKE 


Adams/’' Carroll/® Cass/® Fulton^®*^ Hancock/^ Hainilton/" Iroquois/® 
Jackson/^ Jersey/® Knox/® Marion/^ Menaxd/® Macon/® Monroe/®® Pike/®^ 
Perry/®® Peoria/®® Randolph/®^ Riclunond/®® St. Clair/®® Sangamon/®^ Shel- 

, 9. INDIANA' 

Strata apparently referable to the Yarmouth Interglacial interval are found 
in yarious parts of Indiana. Near South Milan, Ripley County, a section is 
reported showing the strata indicated below :^®® 


1. Light colored' day soil 10-14 feet 

2. Yellow day with flint gravel and fossil corals (Illinoian).......... 12 

3. Blue glacial day (Illinoian) 12 ” 

4. Coarse yellow sand with recent shells and water (Yannouth) 8 

5. Blue day, muck, containing roots and limbs of trees (Yarmouth) 8 


These strata are in an old river valley, probably preglacial. 

In Vermilion County^^® wells sunk in the prairie between Eugene and Perry- 
ville reach a mass of leaves, twigs and trunks of trees, locally known as Noah^s 
bam^yard. The deposit is soft, sticky, bluish clay, 6-10 feet thick, and over- 
laid by 60 feet of ^^alluvial sand. The deposit is believed to be referable to 
the Yarmouth horizon. 

Leverett, Illinois Glacial Lobe, p. 7 15. 

^Op.cii.tp. 612 , 

Worthen, Geol. Illinois, Vlll, p. 16. 
ciL, IV, pp. 91-92. 

** Leverett, op. cit., pp. 678, 684. 

8^ Worthen, Geoi. 111., VI, p. 75. 

*3 Leverett, op. cil.y p. 656. 

^Op. city p. 779. 

8®Wortlien, Geol. 111., Ill, p. 107. 

Leverett, 111. Glacial Lobe, pp* 678, 684. 

^Wp.ciLyp.m. 

Op, cit.yp.no. 

Broadhead, Geol. 111., VI, pp. 165, 192. 

300 Winchell, Proc. Amer. Assoc. Ad. Sci., XXIV, p. 48. 

303 Leverett, 111. Glacial Lobe, p. 720. 

302 Worthen, Geol. UL, 111, p. 87. 

103 Worthen, op. cit., V, p. 236. 
m Worthen, op, city 111, p. 75, 

30^ Worthen, op. cit., VI, p. 45. 

300 Leverett, III. Glacial Lobe, pp. 763-764. 

30’ Shaiv and Savage, Tallula-Springfxeld Folio, No, 188, p, 7. 

30S Broadhead, GeoL lU., VI, pp. 165, 192. 

300 Borden, Geol. Surv. Ind., Vll, pp. 195-196. 

3io Bradley, op. at, I, p. 140. 
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Near Evansville, Vanderburg County, a coal shaft pierces the following 
deposits:'” 

Surface soil aoess).. 9 feet 6 inches 

Blue clay (Illinoian terrace).... 30 ’’ 6 

Gray sand (Illinoian terrace).. 2 ’’ 6 

Blue mud, quicksand (Illinoian).... ■ 22 ■ ” 3 ' 

Gravel, sand, and shells (Yarmoutli). ......, o 0 

"Fire .cla}^ and sand. ■ 28 3 

Gravel and sand......... 1 ” 0 ” 

Sandstone.....' ■ 2 ” 0 


Height of section..,..,. 102 0 


The mollusks from stratum 5 are listed below: 


' As sisted ' , ' ; 

Unto chunii 

” between Unceami m&plicatus 
” asper 
oUiquus 
purptiraMs 
Trypanostoma unciale 

cahaiiculatum 

’’ dvmre v. torqmUum 
Lioplax cydoswmdijormis v. contorta 
Mdantho ponderosa 


Modern, name 

Fusconaja chunii 
Crenodonla pcrpUcata} 
Qtiadfds (tsper 
Plmfohema ohUquum 
ProfUfct pur pur da 
Pktifocera unciale 
” canaliculaUm 

” (dveare 

Lioplax cydostomdijormU 
Campdoma ponderostm 


The molluscan fauna indicated above is remarkable because many of the 
species at present are found at some distance from the Ohio River. The 
present range of the majority of the species is as shot\Ti below: 


Chunii; Mississippi west to central Texas, north to Arkansas. 

Asper; Streams flowing into the Gulf of Mexico from Alabama west to central Texas, and 
northward to the Verdigris River, Kansas. 

PerpUcatus; Alabama River drainage and streams flowing into the Gulf of Mexico west to 
central Texas, north to southern Kansas. 

Purpuratus; Eastern Texas, north to Kansas, thru southern Missouri, western Tennessee, 
to the Alabama River drainage. 

Pleurocera unciale and P. dveare: Tennessee and Alabama. 

Lioplax cyclostomdifornus; MahamsL md GeoT^B., 


Only three species are at present living in the Ohio River. If the identifica- 
tions were correctly made, these shells indicate a change of climate of large 
degree, fully as much as an average temperature addition of 10 or 15 degrees. 
The presence of the horse and tapir in deposits of equivalent age also indicate a 
wanner climate. The presence of the Alabama species also opens up the 
question of avenues of transpeartation, and probably strengthens the theory of 


Collett, 0 p, ciLj Vll, p. 270. 
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the ancient Appalachian River which included the Tennessee above Chat- 
tanooga added to the Coosa-Alabama River system. 

In the bank of the Ohio River, near the mouth of Pigeon Creek, below 
Evansville,”® deposits occur which contain the fauna indicated below: 

Mollusca 

PUtifocera camliculakm 
Campeloma ponderostm 
Fragments of Unios 

Mammalia 

Megdonyxjeffersoni 

Bison bison (prohMy SLTi extinct species) 

Odocoileus nrginiams 
Equus complicatus 

Tapirus haysii (first listed as T, terresiris) 

Cams indianensts (same as C. dims) 

Near Henderson, Kentucky, a section of the Peoples Mine shaft ex- 
hibited strata evidently referable to the interval under discussion.^^^ 


1. Yellow clay and sand 10 feet 

2. Black, peaty soiL...,...,,.. .. 4 

3. Blue clay 3 ** 

4. Yellow clay and quicksand, clay and sand, with boulders 1-6 inches in diameter 

and a great variety of subtropical fresh water mussels and univalves................ 10 ” 

5. Forus limestone............ 1 ” 


Height of section 28 feet 


In the river bank near Henderson a deposit occurs 85 feet below the surface 
which is comparable to the stratum at Evansville. The bones of Megdonyx 
jeffersoni were associated with Campeloma ponderosum, Plettrocera canalicida'- 
tufUj Fhysa, Planorbis tricarinata (probably intended for = 

PlanorUs lens{ = exdcuous or dilataius)^ Cyclostoma{ = Vdmta) , and fragments of 
Unios. Cyclas rimlaris is mentioned but no such species is known. The bone 
and shell bed was contained in a stratum of ferruginous sand underlaid by blue 
or dark ash-colored clay.^^^ 

Colletd^^ reports Megdonyx^ ElepJms am^icanus and Castoroides ohioensis 
from black quicksand or cherty gravel in Vanderburg and adjoining counties. 
The strata near the river, are in alluvial terraces older than Wisconsin time 

Leidy, Froc. Phil Acad. Sci., VU, pp. 199-200, 1854; also 14th An. Rep. Dept., GeoL 
Hat. Res. Ind., part 11, 1884. Hay (GeoL Iowa, XXJIl, p. 108) refers the Pigeon Creek and 
Henderson deposits to the Sangamon interval. If the river terrace is of Ulinoxan age, the 
fauna beneath would belong to the Yarmouth interval. They areso considered here. 

Collett, GeoL Surv. ind., 7 th An. Rep., p. 271. 

Leidy, Smith. Contr. KnowL, Vll, Art- V, pp, 7-8. 

^^Op*cU. - 
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and referable to the Iliinoian invasion. The fauna beneath this terrace deposit 
must therefore be pre-Hlinoian or Yarmouth in age. 

A number of mammals have been reported from strata apparently of Yar- 
mouth age. WinchelF^® cites Mastodon remains in Clarke County, in the 
Township of Utica, at a depth of 30 feet, in gravel or altered drift. Also in 
high lands about Charleston and in other elevated positions about the to^/vm, 
pine and cedar wood in wells. Wylie^^ records Ekphas primigenius from a 
deposit one mile southeast of Gosport, Owen County; bones were found in a 
bed of sand 8 feet below the surface, underlying blue clay, the latter lilinoian 
drift. Leidy^^® reports Dicotyles {Mylohyus) nasutus from a depth of 30-40 
feet below the surface in Gibson County. While it is not possible to place this 
record without doubt in any horizon, the presumption is greatlyin favor of its 
being pre-Illinoian and hence a member of the Yarmouth fauna. The masto- 
don is reported from Posey County, near the mouth of the Wabash River, in a 
well 60 feet beneath the surface.^^® This record is also probably pre-Illinoian. 

What are thot to be pre-Illinoian soils occur in Pike and Gibson counties. 
A typical section from each county is shown below 


5. W. of Petersburg, Pike County 

Blue mud... 61 feet 

Logs of wood, lumps of coal, (lignite), etc 1 foot 

Gravel.... 1 

Soft clay (no pebbles reported)...... 35 feet 

Sandstone 

N . W » of Francisco, Gibson County 

J3irt and sand 12 feet 

‘‘Ash loam’' 4 ” 

Blue clay 60 ” 

Quicksand 30 ” 

Coal (lignite) 0 ” 4 inches 

Gravel with water x 


About five miles west of Wheeling, which is outside the limits of the 
quadrangle, a clay with abundant pebbles of the t}’pe characterizing lilinoian 
drift was found overlying a true loess carrying common loess fossils, which in 
turn rested on an oxidized drift sheet. The loess is probably of Yarmouth 
age, and the older drift may be of Kansan age. 

Proc. Amer. Assoc. Ad. Sci,, XXIV, n. 50. 

Amer. Journ. Sci., (ii), XXVlll, p. 283. 

Proc. Phil Acad- Sci., 1860, p. 416. 

”*Hay, An. Rep. Dep. Geol. Nat. Res. Ind., XXXVl, p. 711. 

Ditney Folio, U. S. Geol. Surv., No. 84, p, 3. 

Op. ciL, p. 3. 
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■ Deposits apparently referable to the Yarmouth horizon, altho a feW' of these 
may prove to be of Sangamon age, have been recorded as follows: 

Vigo/^^ Bartholomew/^® Warren, Brown/^ Jennings/^ v Vermilion/®^ 
Clay/-^ Knox, Dubois/-® Parke, Ohio/®® and Franklin^®^ counties. 

to. OHIO 

References to the old soil and old forest beds of Ohio are very numerous. 
Many of these are indefinite and may refer to either the Yarmouth or the 
Sangamon intervals. In Montgomery County, near Germantown, a section 
passed thru two tills and penetrated a peat bed of considerable thickness. 
This is shown below: . 


SecUon on Twin Creek 

1. Till (Wisconsin) 60-70 feet 

2. Stratified sand and gravel (Sangamon) 10 '' 

3. TiU (Illinoian) 15-25 ’’ 

4. Peat in saucer shaped depression (Yarmouth).. 12-20 


The upper layers of peat (No. 4) contained the species of plants indicated 
below:^®^ 

Sphagnum moss J uni perns virginianm 

Grasses Coniferous wood 

Sedges 

Three species of mammals are reported. 

Elepkas 

Mastodon americanus 
^ Casioroides ohioensis 

It is said that scarcely a square mile in Montgomery County is without this 
peat stratum. 

It is believed that records of the old forest bed in southern Ohio should be 
referred to the Yarmouth interval, as they underlie deposits apparently refer- 

Scovcll, Geol. Ind., XXI, p. 557. 

^^-3 Elrod, op. ciL, XI, p. 163. 

Collett,' 0 /?. cit.f V, p. 195. 

Op. ciL, VI, p. 99. 

Borden, Geol. Ind., 7th An. Rep., pp. 171-174. 

127 Winchell, Proc. Amer, Assoc. Ad. Sci,, XXIV, p, 49, 
aX, p. 51. 

^^^Op. ciL, p. 50. 

Bradley, GeoL Ind., 1, p, 185. 

Amer. Journ. Sci., (ii), L, pp. 54-57; Newberry, Geol. Ohio, 11, p, 31, 
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able to the Illinoian drift. A typical section in Clermont County is shown 
below: 

Will Section at Mount Or&bt near Bcthel^^^ 

1. Yellow clay, pebbly 

2. Sand and gravel 

v^. Blue till (Illinoian drift) 

4. Black mucky clay.... 

5. Sand..................: 

6. Alternations of bluish cia\^ and black muck extending to the limestone 


Height of section 6S ” 

Leverett doubtfully refers to No. 4 as preglacial, but it would seem to more 
nearly fill conditions for the Yarmouth interval. Orton, who first published 
the above section, remarks that all wells dug pass thru this buried soil. It 
would appear to be of wide extent in this portion of Ohio, and has been speci- 
fically noted in Hamilton County where stumps bear the mark of the huge 
Castoroidesj which was associated with the mastodon and the mammoth; near 
Hyattville, Delaware County, an old soil is found beneath blue till. This 
section is noted below 


5. Loose, fresh yellow till... 6-8 feet 

4* Blue, hard jointed till (apparently old-HIinoian) 6 " 

3. Stratified sand, much weathered (thickness variable).. 2 


At Paris, Champaign County, on summit between Mad River and the 
Great Miami Valley, a well section reached large pieces of wood (red cedar) 
and fragments of mussel shells in gravel at 400 feet. This section is believed 
to be in the ancient channel of the Miami River, and the deposit may represent 
the Yarmouth interval. Near New Burlington, Clinton County, wood, leaves, 
and sticks have been found in blue clay at from 15 to 40 feet below the surface.^^ 
In Brush Creek, Adams County/®® the horns of an extinct ox {Bison Mi- 
frons) were found 18 feet below the surface in a gravel deposit, lying on the 
Cincinatti group of the Ordovician. Many years ago Whittlesey^ ^ reported 
the remains of a horse from fissures in clay seams of limestone, near Columbus, 
Franklin County. This may be referable to the Yarmouth interval or it may 
be of Sangamon age. Many records from Ohio cannot be satisfactorily placed 

Leverett, Mon. 41, p. 273. 

Geol. Ohio, I, p. 443. 

Op. cit.j pp. 429, 432. 

Geol. Surv. Ohio, Bull, 14, p. 61. 

Orton, Geol. Ohio, VI, p. 277. 
m Whittlesey, Amer. Journ, Sci., (ii) V, pp. 213-214, 1848. 

Smith, Jourm Cin. Soc. N. H., X, pp. 19-24; Amer. Journ. Sci., (iii), X, p. 386, !S7S. 

Amer. Journ. Sci., (ii), V, p. 215, 1848^ 


14 feet 
6 

20 

15 '' 

3 » 

10 ’’ 
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:on aecomt of 'tB,e:laGk of data. ■ To this class: belong: 

tbe records of Wincliell/ Whi^^^^ and other early Ohio geologists. 

11, CANADA 

The Yarmouth Interglacial interval is apparently represented in southern 
British America, west of the 100th meridian. This area is covered by the 
Wisconsin drift sheet, which rests upon the Kansan drift sheet. Interglacial 
deposits between these sheets are probably , to be referred to the Yarmouth 
interval, tho some may represent other intervals between these two stages. 
Strata immediately overlying the lower (Kansan) drift are probably correctly 
referred to the Yarmouth interval. 

On the Rolling River, a tributary of Swan River, west of the 101st meridian, 
in Manitoba, a section was observed by Mr, J. B. Tyrell, which is reproduced 
below:^^® 


1. Stratified gravel 10? feet 0 inches 

2. Unstratified till with striated boulders 22 0 ” 

3. Stratified sandy clay, becoming a pure laminated clay at the bottom, 

where it contains many fresh water shells and diatoms 6 ” 0 * 

4. Stratified gray sandy clay.. ; 20 ” 0 

5. Slightly sandy stratified clay, colored dark brown with bituminous mat- 
ter, and containing a few small hi valves...... 1 ”10 ” 

6. Plastic clay...... 5 ” 0 ” 

7. Coarse stratified sand 12 ” 0 ” 

8. Covered to water 12 ” 0 ” 


Height of section 88 ” 10 ” 

Eight species of mollusks were obtained from the deposit No. 3. 

Lymnaea caiascopium (short spired variety) Planorbis bicarinatus ( = antrosus) 

Valmta iricarinaia ” parmts? 

” ” (keelless variety, Pisidium ahditum 

Amnkola limasa poraiaS - Sphaerium striatinum 

With the shells also occured a number of diatoms as well as several 
higher plants, which are enumerated below: 

Elodm cancdensis Vallisneria spiralis 

Taxiis canadensis 

At Churchbridge, on the Manitdba and Northwestern Railway, a well 
showed the following section 


1. Sandy loam i 8 feet 

2. Clay with graveLand small stones ; 12 ” 

3. Gray sand 2 ” 


V 279 

4. ' .Rocksand day, about all rocks.,.....,...,. 3, .feet' 

5. :Blue clay and small stones.,. . , 7 

6. -Gray, sand.. ' i 

7 . Soft blue clay with layers of sand one inch thick about every two feet, no |>ebbles 

; ,, ^or bcmlders................................ 234 ” 


Height of section 267 ” 


In the bed number 7, at a depth of 200 feet, a piece of wood was found which 
Prof. Penhallow has named Larix churchbridgensis. The same species has 
been reported from southern Manitoba in postglacial deposits2^^ 

In the vicinity of the Bow and Belly rivers, between 110 and 115 degrees 
west longitude, and just north of the United States boundary, a general sec- 
tion is found to be as follows 

Stratified sands, gravels and silts 
Upper boulder clay 
Interglacial deposit mth peat 
Lower boulder clay 
Quartzite shingle and associated beds. 

At Wolf Island, Belly River, a section exhibited 173 feet, as noted below: 


Correlation Character Depth 

Wisconsin till Boulder clay 100 feet 

Yamiouth interval Interglacial deposit with peat........ 8 

Kansan till Boulder clay 15 ” 

( Yellowish & brownish-yellow sands....................... 15 ” 

Aftonian interval ■( Purplish-gray clay...................... 4 ** 

(Yellow sands..................................... 6 

Nebraskan till Quartzite shingle..... 15 

Cretaceus shales and san(fetones 10 


Height of section..... 173 feet 


The deposits beneath the lower boulder clay are probably referable to the 
Aftonian interval and the Nebraskan drift. No organic remains are reported. 
The Ficus described by Hollick,^^^ and referred to the Aftonian on a pre- 
vious page, may be of Yarmouth age. No age is assigned to the deposit by 
Hollick nor is the species named other than to genus. 

12. ALASKA 

Two glacial stages have been observed in Alaska by Capps, an earlier 
one separated from a later by an interglacial interval of long duration, the 

aL, p, 143 E. 

Dawson, GeoL Surv. Can., 1882-84, p. 140 C, 

'*3*^ Bull Geol Soc. Amer., XXVI, p. 159, 1915. 

Joum. Geol, XXlll, pp. 748-756, 1915. 
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interglacial deposits being covered in places by a lava flow and this by a later 
ice sheet, the Wisconsin. No correlation is made of this interglacial interval 
with the intervals of the Mississippi Valley, but it might have been coeval 
with the Yarmouth interval, which was of long duration. 


III. SYSTEMATIC CATALOG OF THE BIOTA OF THE YARMOUTH 
INTEEGLACUL INTERVAL 


PLANTS 

BRYOPHYTA 


Sphagnum species 
Orepanodadus aduncus(L.} Warnst. 


Sphagnaceae 

Hypnacae 


SPERMATOPHYTA 

Taxaceae 

Taxu$ canadensis Marsh 

PfNACEAE 

species 

Larix laricina (DuRoi) BCch. =samericana 
churchhtidgensis Penhallow 

Monocotyledoneae 

Hydrocharitaceae 

ElodeacanadensisMxchx. Vailismna spiralis Linn. 

GRAMIlSrEAE 

Species indet. 

Cyperacear 

Species indet, 

Dicoxyledomeae 

BORAGmACEAE 

fMhospermum (seisds) 

ANIMALS 

MoLL0SCA 

FELECYPODA 

Untonidae 

Ftisconaja chunii (Lea) 0eurobema obliquum (Lam.) 

rubigimsa (Lea) Propteta purpurata (Lam.) 

Crenodonta perplicaia (Conrad) ? Qjmdrula asper (Lea) 

undidata (Barnes) ” pustulosa (Lea) 


Pinus species 

Juniperus virginiana Linn. 

Picm camdmsis (Mill.) BSP. (?) 
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SpkaeHum stdcalum (Lam.) ■ 
striaiinum 

Muscuiium transversnm (Say). 
Pisidium variable Prime. 


HeHcina occulta Lamarck . 


V a! vata tricarinata Svi.y 
” leivtsii Currier 

A mnicola limosa porata (Say) 

Campeloma ponderosum (Sixy) 

’’ subsoUdum (Anthony) 

Pleurocera canaliculatum (Say) 

” alveare (Conrad) 

Physa gyrina Say 

Planorbis antrosus Conrad 

” antrosus stria f us Raker 

” trivolvis Say 

Galba caperata (^ay) 

” obrussa (Say) 

humilis modkella (Say) 

Caryckium exiguum (Say) 

Succinea ovalis Say 
avara Say 


SmAERIIDAE 

Pisidkm niedtmtm Sterki 
” (Hald.) 

V.' ^ compressim (fMme) 

GASTROPODA 

Helicinidae 

Valvatidae 

Vahata sinceraSay '^ 

Amnicoudae 

Pomatiopsis lapidaria (Say) 
VlVIPARIDAE 

Lioplax cycloslomalijormis (Lea) 

Pleueoceridae 

Pleurocera unciale (Bald.) 

’’ species. 

Physidae 

Physa species 
Planorbidae 

Planorbis parvus Say 
” deflectusSay 
’V exacuous Say 

Lymnaeidae 

Galha pcduslfis (Mhller) 

” catascopkm (Say) 
Pseudosmcinea columella (Say) 

Auricueioae 

Caryckium exile H.C. Lea, 
SaCCINEIOAE 

Succinea grosvenorii I^ea 
retusa Loa 


Vaeloniidae 

V ailonia gracilicosta Relnh. V cdlonia pulcheXla (M Oiler) 

parvula Sterki 

COCHLICOPIBAE 

CochUcopalubrica(}A.iX\\ox) 

PCJPILLroAE 

Bifidaria armijera (Say) Pupilla blandi (Morse) 

” pentodon (Say) ^curvidens Say Vertigo militm (QoaldY^"^^ 


, 281 , 
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Vertigo omta Say 

” hoUesiom (Morse) 
LeucockilafaUax (Soy) 
StroUlops hbyrinthica (S&y) 
” virgo (Pislbry) 


Bifidaria contracta (Say) 

’’ tappaniam (CM. Adams) 

^pentodon 

” Mzwgeri (Sterki) 

(Gould) 

[Bupillamus^^^ 

Endodontidae 

Sphyradium edentidum dticola (dugersoll) Pyramidtda altermta (Say) 

Belicoiiscus parallelus (Say) ” (Piisbry) 

Pyramidid& crankMki onthonyi Vilshry ” soUtaria (Say) 

perspectm (Say) Oreokelix iowensis Plhhty 


Zonitoides arborea (Say) 

minuscula (Binney) 
Eucontdus fuhus (Miiiler) 


ZONITIDAE 

Vitrea hdmmonis (Strom) 
” indentata (Say) 
Gastrodonta ligera (Say) 


HELicroAE 


Folygyra kirsuta (Say) 

monodon (‘Rackett)^leai (Ward) 
dmsa (Say) 

” jraterna (Say) 

*’ infiecta (Say) 

” appressa (Say) 


Polygyra thyroides (Say) 

” midiUineata (Say) 
” projunda (Say) 
cdholahris (Say) 

” elevata? (Say) 

” zdeta (Binney) 


Species indet 


CHstivomernatnycush (Walbaum) 
Genus et species indet. 

Megalonyxjefm&ni Desmarest 
Equus complkatm Leidy 
Tapifus haysii Leidy 
Mylohym msidus (Leidy) 


AUTHROPODA 

COLEOPTERA 
Species indet. 
VERTEBRATA 
PISCES 

SALOMONIDiE 

AVES 

MAMMALIA 

Megatheriidae 

Equidae 

Tapiridae 

Tayassuidae 
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■ . Cervidae 

Odocmkm virginimm iZimm^y . Rangifer sp&ck% ' 

Rangijer^ d. miiscatinemis Leidy Cervaices mameUi Hay ^ 

Bovidae' ' . . . , . 

Symbos canfrms ilMdy) - y 

Elepantidae 

Mammul amemmum {Ktrr} , 
Castoroididae 
Leporidae 
Musteudae 
Canidae 

IV. SUMMARY 

The deposits of the Yarmouth Interglacial interval are known to extend 
from Nebraska and South Dakota eastward to southeastern Ohio, including 
Illinois and Indiana; they extend south to the Missouri River in Missouri, 
and to northern Kentucky; to the north they are found in Minnesota and 
southern Manitoba, Saskatchewan, and Alberta. That tiie interval was of 
long duration is believed by Leverett,^^.who states that the thickness of peat 
and associated deposits is impressive evidence of an interglacial interval of 
considerable length. The extent of the weathered zone is still greater proof. 
Additional evidence of the long duration of this interval (in Iowa) is furnished 
by Kay, who cites the great amount of weathering of the Kansan drift ^Vhich 
produced a gumbo (gumbotil) over 20 feet in thickness, the diastrophic eleva- 
tion of 150 to 200 feet, and the mature topography which w^as developed by 
erosion after the diastrophism and apparently, in the main, before the close 
of the Yarmouth epoch. 

Osbom^^ believes that the Yarmouth was the longest interglacial interval 
and says of its climate: ‘'It would appear that the Second Interglacial Yar- 
mouth Stage was of greater duration than the entire interval between the Third 
Glacial and the present time. In the course of this long warm Second Inter- 
glacial Stage the climate again moderated, becoming slightly warmer than the 
climate of today. The climate immediately following the retreat of the ice 
was cool and moist, then followed a long warm stage, but this stage was finally 

^ Illinois Glacial Lobe, p. 43. 

Science, N. S., XLUl, p. 398, 191 

^ Men of the Stone Age, p. 269. 


Bison . laHfronS'iHzxlm) 
occMen$(dis hncsis 

: Elephas primigmms Blum. 

' coiumbi Falconer 

CO'Stof aides ohioensis Foster 

SykUagus flaridanus (Allen) 

MepMtis mepUHm (Shaw) 

Canis dirus htidy 
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succeeded by :a. period of aridity both in Europe and America in which the first 
loess deposit occurred.” 

That the fauna and flora advanced into the territory laid bare by the reces- 
sion of the Kansan ice is attested by the wide-spread character of the discovered 
remains of animals and plants, 124 species being rather definitely recorded; 
12 plants, 20 vertebrates, and 92 moUusks. Of the plants, all are now living 
and none is peculiar- The Spermatoph 3 rtes are the leading type, the Pinaceae 
furnishing the larger number of species. The Mollusca are largely represented, 
92 species being recorded, 2 of which are extinct, tho having living representa- 
tives in the drier portions of the southwest; 40 species are aquatic and 52 
species are terrestrial Streams and ponds, as well as rivers, must therefore 
have been numerous, and moist woodlands as well as drier uplands probably 
were present: 

As far as the plants and mollusks are concerned the life of the Yarmouth 
Interglacial interval was very little, if any, different from that of today. The 
vertebrates, however, tell a different story, for of 20 species represented, at 
least 14 or 70 per cent are extinct Giant sloths, horses, peccaries, tapirs, 
elephants, deer, bison, giant beavers, hares, skunks, and wolves roamed about 
the country and formed a vertebrate fauna quite different from that of today. 
The insects, of which only a few wings of beetles are known, will probably tell 
a similar story when a sufficient number have been discovered and classified. 

The presence of the peccary, giant sloth and tapir point to a climate con- 
siderably warmer than the present. Other mammals, as the deer, rabbit, 
skunk, and bison suggest a climate not warmer than that of the present time. 
The pine, tamarack, and jumper suggest a cooler climate. It is probable that 
during this interglacial period there was a succession of climates as the ice sheet 
waned and waxed again — cold, temperate, warm; warm, temperate, cold. 
That a portion of the coimtry was dry is attested by the loess deposits and 
their fossils, all pointing to periods of prolonged dryness. The fauna of the 
loess is discussed at greater length in Chapter X. 



CHAPTER IX. 


THE ILLINOIAN ICE INVASION AND THE SANGAMON INTER- 
GLACIAL INTERVAL 

I. The Ilunoian Ice Invasion 

*‘The typical formation of this stage was a sheet of till occupying the sur- 
face in the southern and western portions of Illinois, and running back under 
the later formations to the northeast toward the Labradorean center of radia- 
tion. Its surface exposure is traceable northerly into Wisconsin and easterly 
into Indiana and Ohio, but it is not identified with any confidence farther 
east, where the margin seems to have fallen back, and to have been overridden 
by the ice of the Wisconsin epoch. The identification of the lilinoian drift 
in the Keewatin area is yet an open question. Like the Kansan drift, the 
lilinoian is made up of clayey till, without marked association with assorted 
drift in most regions. There is appreciably more assortment of the material, 
however, than in the Kansan drift. There are tracts of kames in some sec- 
tions, notably a belt running southwest from Tower Hill, Illinois, to the mar- 
gin of the drift. The original surface was generally plane, and only a limited 
tendency to ridging in the fasion of terminal moraines has been found. The 
west edge of the lilinoian ice-lobe crossed the present course of the Mississippi 
between Rock Island and Fort Madison, and pushed out into Iowa a score of 
miles, forcing the river in front of it. Previously the Kansan lobe had forced 
the Mississippi east of its present course, if indeed it did not already have a 
course east of its present one before the Kansan ice appeared. Efforts to 
trace out the early courses of the Mississippi under the thick mantle of drift 
in Illinois have not been entirely successful . 

II. The Sangamon iNTEnonACiAn Intekvai* 

A. SANGAMON SOIL AND WEATHEEED ZONE; TYPICAL EXPOStTRES 

Between the disappearance of the lilinoian ice sheet and the deposition 
of the Iowan till and loess there occurred an interval of deglaciation about as 
marked as that between the Kansan and lilinoian stages of glaciation, a period 
marked by leaching and oxidation of the lilinoian drift, of peat and soil accumu- 
lation, and of erosion. This interval was long since brought to notice by Prof. 
A. H. Worthen in his report on Sangamon County, Illinois. For this rmson, 

^ Chamberlin and Salisbury, Geok^y,lIl, p. 39L 
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and because of the conspicuous development in the Sangamon drainage basin, 
it seems appropriate to name it tlie Sangamon Interglacial Stage. 

A typical generalized section of the strata in Sangamon County is given 
by Leverett, after Worthen, and is reproduced below: 


Soil ■ 

Yellow day (Iowan loess)....... 3 ’V 

WMtisli (gray?) jointed day, with shells (Illinoian loess)........ 5-8 ” 

Black muck with fragments of wood (Sangamon soil) 3-8 

Bluish colofed boulder clay (Illinoian drift)..,. ' 8-10 y 

Gray hardpan, ver>’- hard (Illmoian).......... 2 

Soft blue day, without boulders.,......................,.......................^ 20-40 '' 


This interval is widespread in Illinois, but is not always represented by 
muck beds. Sometimes it is represented by a leached and somewhat reddish 
deposit which has been called the Terretto ^ zone by Dr. H. F. Bain.® In some 
areas there is an alternation of sand with peaty beds, this phase being restricted, 
apparently, to the borders of valleys wher6 stream action has been more or 
less active, intermittently. The blue loess is also to be included in the Sanga- 
mon interval, and is to be separated from the upper yellow or Iowan loess. 
The Sangamon is considered first in those states in which it covers the exposed 
Illinoian drift, and later in those states to the north and northeast in which 
this drift sheet is covered by the Wisconsin till. 

B. bisthibution op the sangamon biota 

l.IOWA 

As has already been stated, the Illinoian ice sheet invaded Iowa, pushing 
the Mississippi Biver westward for several miles. Illinoian drift is found near 
Fort Madison northward to near the northern boundary of Scott County. In 
this area a number of deposits occur which are referable to the Sangamon 
interval. In Des Moines County, near Burlington, a section exposes the 
following strata:^ 


1. Brownish yellow clay free from gravel, grading into No. 2 (Iowan loess) 5 feet 

2. Typical ashen compact loess (Illinoian) 8 

3. Till with abundance of gravel and pebbles (Illinoian).. 20 


Height of section 33 feet 


^ Leverett, Illinois Glacial Lobe, p. 125; Proc. Iowa Acad. Sci., V, p. 71; Worthen, Geol. 
111., V, pp. 306-319. 

* Proc. Iowa Acad. Sci., V, p. 91. 

*’ Keyes, Iowa Geol. Surv., Ill, p. 156. 
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N the Sangamon or Illinoian ioess^ contained six 

species' of mollusks. 

*Fymmidul(i perspeci'm Smcinea obliqim 

cronkhitm antkonyi Melicim occulta 

Pupillamuscomm Galba obrussa (^desidhsa) 

Leverett^ also lists a number of species from this locality, these being: 

^ ^ ^ ^ Oreohelix icnvensis 

’’ lineata{-gTO$venoni) Fyramidula cronkhltei mUkonyi 

Helicim occtdla perspectlva 

In Louisa County, at Grandview, from the bottom of a well 12 feet deep, 
four species of mollusks were collected.^ 

Succmea avara Galba cape rata 

” groswmrli »» htmilis nmdkeUa 

In the same comity, Udden^ states that the Sangamon old soil is especially 
pronounced in the east bluffs along the Iowa River, northeast of Wapello. In 
the bluff of the Mississippi River, where the Muscatine North and South R. R. 
has made a cu t, the Sangamon soil or peat is partly replaced by gymnospermous 
wood. In Sweetiand Township, Muscatine County, (SW}4 Sect. 12, T. 77 N, 
R. 1 W) elephant bones were observed in a peat deposit containing gym- 
nospermous wood.^ The elytra of beetles have also been found, and at two 
other points the remains of the elephant have been observed. The succession 
of strata noted below is exhibited in this region: 

Loess 

Sangamon soil 
Illinoian till 

Buchanan gravel and Yarmouth soil 
Kansan tiU 

# Aftonian 

Nebraskan till 

From the Sangamon soil in the bed of Otter Creek, near Morning Sun, 
(NW34 Sect. 25, T. 73 N, R. 4 W) several bones of a mastodon were ob« 
tained.^ Am elephant tooth was also found in a well near a tributary of Lidian 
Creek, which may have come from the same horizon.^ The antler of a deer 
(probably extinct) was reported by Udden from NWJ':^ Sect. 14, T. 74 N, Rv 
3 W. 

^ Illinois Glacial Lobe, p. 169. 

» Udden, GeoL Iowa, XI, p. 112. 

^ GeoL Iowa, XI, pp. 101-111. 

* Oi>. c/L, p. 110. 

* Udden, Iowa GeoL Surv., IX, p. 350. 
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At Dayeiiport, in Scott County, Leverett records the presence of a post- 
Illinoian loess. Near the base of th% loess at Division Street, eight species of 
mollusks were secured by Prof. Udden:^® 


Belkina occulta 
Succinea avara 

Sphyradium edenttdtmi alticola 
Pyramidula cronhUtei mUhonyi 


Bijidaria peniodon 
Galha palustris 
” caperata 

SpJuierium-it&gment of valve 


Udden's first list differs somewhat {op. cit., p. 168) and may have been based 
on specimens from a higher position in the loess. 


Succinea aroara 
” grosvenorii 
” lut&ola 
CocUkopa lubripa 


Pyrmnidida cronkhitei aniJwnyi 
Helicodiscus parallelus 
Helkina occulta 
Sphyradium edenkdum alticola 


In a cut along the Chicago, Rock Island and Pacific Railroad, west of 
Davenport, the tusk, teeth, and other bones of Elephas primigenius were found 
in a bed of bluish loess ^ost-Iilinoian) 3-5 feet thick which lay just above a 
bed of brown peat (Sangamon soil) 1 foot in thickness. This deposit has been 
thot to be Aftonian, but seems clearly post-Illinoian^®'^’^ 

Mammoth bones, apparently referable to the Sangamon, have been found 
at Big Rock and Blue Grass, Scott County. The latter was buried 10 feet 
below the surface, embedded in yellow clay 

At Muscatine, Muscatine County, fossiliferous deposits occur which are 
referable to the Sangamon interval. McGee^^ lists the following fauna: 


Fusconaja ehena 
Nephronajas ligamentina 
Eurynia recta 
Arcidens conjragosus 
Campeloma subsolidum 
Helkina occulta 
Galba humUis modicella 
Succinea modis 
** amra 
PupiUa muscorum 


Pupilla hlandi 
Bijidaria cortkmia 
’’ peniodon 

Sphyradium edentidum alticola {==^ simplex) 
Edkodiscm parallelus {^lineata) 
Pyramidtda cronkhitei anthonyi {^siriatella) 
Oreohelix iowensis ( = ‘ cuperi ’ = coo perl) 
Eucomdus ftdvus 
VaUonia gracilkosta ( = pulchella) 


The four naiades as well as the Campeloma listed above, probably came 
from a fluviatile stratum beneath the true loess, probably formed at a time 
when the Mississippi was at a much higher level than at present. 

Illinois Glacial Lobe, p. 173. 

14a Pratt, Proc. Daven. Acad.Sci.,l,p.96; Norton, Iowa Geol. Surv., IX, p. 482; Shimek, 
op. cii. fXXjp.376. 

Anderson, Augustana Library Pub., No. 5, p. 35, 

lltb An, Rep. U. S. Geol. Surv,, p. 471, after Witter. The modern nomenclature is 

here used* ■ 
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A <^nhQxi ^ was found by Mr. Witter in a deposit 

thot to be loess.i« Shimek (vide Hay, Geol. Iowa, XXIII, page 34) states 
that the bones were in a deposit bearing the same relation to the Illinoiaii 
drift that the Loveland bears to the Kansan drift, hence preceding the forma- 
tion of the post-Illinoian loess. A fragment of an antler of a caribou was also 
said to have been found by Prof. Witter, in the loess at Neibert’s brickyard, 
near Woodlawn and Orange streets, Muscatine. 

A tooth of Mammut americanum was secured from the bank of Mad Creek, 
about a mile from its point of entrance to the Mississippi River. The tooth 
was found about 10 feet beneath the surface of the bluff in a bed of gravel. 
The deposit appears referable to the Sangamon.*^ 

2. ILLINOIS 

■ . ' ■ fli 

The Sangamon horizon is widely distributed in southern, western and north- 
western Illinois, and old soil or weathered strata have been found in almost 
every county. In northwestern Illinois, the Iowan was at one time thot to 
overlie the Illinoian drift, but later investigations^® have shown that the older 
drift is all referable to the Illinoian drift sheet. A t 5 ^ical section showing 
post“Illinoian deposits is afforded by a coal shaft at Ashland, near the line of 
Sangamon and Cass Counties. 


Black soil feet 

Loess of yellow color (Iowan loess)......... 9 ” 

Loess of blue color (Illinoian loess).. 2 ” 

Peat and black sandy slush (Sangamon).......... 22 

Bluish gummy clay.... 20 ” 

Yellow till (Illmolan).... 30 


Height of section 84M ieet 


Deposih of FluviaiiU Origin 

Five miles south of Milan, Rock Island County, a deposit occurs at the 
base of the loess in the bluff of Mill Creek. The fauna is almost exclusively 
aquatic.^^ 

Siiccmea avara Planorbis parvus 

Lymtuda stagnalis appressa? (fragment) ValvcUa kicarinata 
Gdba reflexa ” sincera 

Planorbis albus Pkidium species (fragments) 

Leidy, Amer. Journ. Sci., (iii), XVU, p. 410; Hay, Geol. Iowa, XXIll, pp. 34, 279. 
Witter, Proc. Iowa Acad. Sci., I, part 2, p. 67 ; XJdden, Iowa Geol. Surv., IX, p. 352 . 

^ Leverett, Illinois Glacial Lobe, Chapter Vll. 

Alden, Journ. Geol., XVII, p. 694. 

Leverett, Illinois Glacial Lobe, p. 174. 
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OldSoilBmzons 

■ Near Danville Jimction, Vermilion County, the subjoined section was ex- 
posed ina- well horingd®' 


Yellow till and gravel 20 feet 

Blue till........... 15 ■ 

Hardpan, 30 

Blue till.,. ........................ .... 15 ’’ 

Sandy loam. 10 

Clay, sand and gravel 50 ” 

Muck bed with wood................................ 8 

Tough blue clay....... 25 

Sard and gravel 2 

Coal measures...., x 

r 


The muck and wood appear to overlie the lUinoian drift and hence may be 
referable to the Sangamon interval 

Organic remains have been found in a ravine in Richland Creek, Woodford 
County (sect 21, T 28, R. 2 W.), the section being interpreted as follows:^® 


1. Soil and yellow clay..... 

2. Purplish clay or hardpan.. 

3. Blue sandy clay, containing fresh water shells. 

4. Rotten drift wood and peaty matter................ 

5. Blue clay 

6. Drift wood and peaty matter 

1 , Blue clay 


f 


50-60 feet (Wisconsin) 
6 feet] 


3-4 

5-6 

X 


„ / (Sangamon) 




(Illinoian) 


No. 3 of the section contained Lymnm and Succinea^ and from No. 4 was 
obtained American white birch, black spruce, American tamarack and one 
variety of cedar. No. 6 contained American tamarack. 

In Tazewell County,^® at Delavan, the following section has been noted: 


Yellow till (Wisconsin) 15 feet 

Blue till (Wisconsin) 60 

Muck and wood (Sangamon) 6 " 

Green mucky clay (Sangamon) 8 

Gray sandy till (Illinoian) 30 '' 

Gray sand (Illinoian) 122 '' 


Height of section 241 ** 

Leverett, Illinois Glacial Lobe, p. 699, 

Green, Geol. Ill, IV, p. 336. 

^ Leverett, Illinois Glacial Lobe, p. 691. 
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Near Cooper a bed of muck was found between tiUs at a depth of ISO feet 
interv^^^*^*^ ounty, at Mahomet, a similar section occurs showing this 


7 feet 
3 » 


Grave! 

: Pebbleless day.;.,;,,... 

. Brown and gray tilL.... 32 

Blaek 2 '^^ 

Hard till........ *7 SB 

Height of section.;.....,...,.. 100 ” 

-S A deposit near Mahomet contains a beetle fauna of 

10 secies which has recently been studied by Wickham;>“ The section from 
which the beetles came has been studied by Dr. T. E. Savage who refers the 
deposit to the Sangamon interval;' it lies just above the Illinoian till and is 
separated from the Wisconsin till by a slight development of loess-like silt. 
Writing of tte climate of the Sangamon, as indicated by the beetles, Wickham 
says: ‘I think we are quite justified in assuming that conditions were, at any 
rate, more rigorous than in southern Illinois at present. Probably they were 
at least as severe as in Ontario at the date of formation of the Scarborough 
beds. Four families and seven genera are represented by the ten species. 
Carabidae 

Carahus ffteonder sungaMon 

Patrobus henslomi 


Platynus pleistoceniciis 
subgdidus 

CMaenitis pUcitipenms 


Bytiscidae 
Agabus samgei 
** praelugem 
Staphylinidae 
Olophrum interglaciale 
Chrysomelidae 
Donmia sty rio ides 


Comparison with the beetles of the Toronto beds at Scarborough indicate 
that none are identical as to species. It is probable that many peat deposits 
of interglacial age contain tlie remains of insect life, which will be of great 
value for comparison with these deposits already studied, when they have been 
given the same careful scrutiny. 

In Mercer County (Sect. 9, T. 13, R. 4) in the bluff bordering Pope Creek, 
heavy beds of sandy marl occur, which contain some mollusks {Lymnma and 
Succinea)}^ These beds apparently underlie Illinoian loess. In Boone Coun- 
ty near Irene, a black soil is found separating Iowan from liiinoian till and 
containing moiluscan shells. 

Identifiable plants referable to the Sangamon appear to be rarel}^ recorded 
from Illinois. At Bloomington the two species noted below were recogni 2 ied 

703. 

Amer. Journ. ScL, iv, XLIV, pp, 13744S, 1917, 

“ Green, Geol. Ill, IV, p. 302. 

^ Leverett, op. ciLj p. 375* 
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by Penhaltow from material obtained at depths of 100 and 107:, feet below The 
surface at the base of the Wisconsin drift^^ 

Ficea canadensis (—alba) Tajcus minor (^haccata) 

In Sangamon County^’'" a section in a well (NE Sect. 36, T. 18, R. 6, W.) 
showed the following strata: 


Soil, black....... 3 feet 

Clay, yellowish, fine grained (loess) 9 ” 

Soil, black, with pieces of 'wood (Sangamon) 4 

Clay, yellow (Illinoian drift) 5 ” 

Boulder clay, blue, compact, with some quicksand (Illmoian drift) 10 ” 


Height of section 31 feet 


The Sangamon soil overlies the drift in many places in this county, and 
includes logs and branches of trees. Mucky soil is reported by Leverett from 
beneath Wisconsin drift in Moultrie,^® LaSalle, and under 160 feet of Wiscon- 
sin till at Barringon, Lake County.^® In the Fox River Valley the Wisconsin 
is underlaid by a thick bed of peat which overlies the Illinoian drift.^® The 
Sangamon soil horizon has been definitely recorded from the following counties 
in Illinois: 

McLean, Henry, Logan, Edgar, Greene,®^ Garroll,^^ Peoria,'"^® Tazewell,^® 
Sangamon,^^ Christian,'^® Menard, Cumberland,^® Coles, Shelby, Cass,^® 
Knox,^® LaSalle, Iroquois, Vermilion,^ Champaign, Ford,'^^ Livingston, 
McHenry Kane,^^ Clark.^^ 

^ Bull. Geol. Soc. Amer., I, p. 333. 

Shaw and Savage, Tallula-Springfieid Folio, U. S. G. S., No. 18S, p. 8. 

Illinois Glacial Lobe, p. 730. 

Op. ciL, pp. 636-641. 

581. 

B. W. Thomas, personal communication. 

.Leverett, Illinois Glacial Lobe, p. 694. 

Op. ciLf p. 624. 
cit.^ p. 709. 

33 Op. ciL, p. 732. 

^ Op. cU.f p. 745. 

3-^ Leverett, Illinois Glacial Lobe, p. 612. 

Udden, Bull 506, U. S. G. S., p. 56. 

3^ Leverett, Proc. Iowa Acad. Sci., V, p. 76. 

38 Worthen, Geol. Ill, VIU, p. 15. 

3® Op. ciL, p. 16. 

Leverett, Proc. Iowa Acad. Scl, V, p. 78. 

« Leverett, Proc. A. A. A. Sci., XXXVll, 183-1 S4. 

^ Leverett, Illinois Glacial Lobe, p. 733. 
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■ The: foHowing records ha^ to, the Peorkn by Leverett, but 

ill the light of: present evidence they would seem to be referable to the Sanga- 
mon interval: , 

Kankakee County old soil beneath blue till 

Iroquois County d* till underlaid at many points by a black soil and by beds 
of peat and shell marl; old soil 60-80 feet below the surface. 

Woodford County Metamora, till 140, muck and sand 15, till 115 feet. 

Douglass County;^ near Areola, swampy muck below blue till at about 50 
feet, harder till beneath. 

Edgar Countyd^ 

McHenry County.^ ^ 

Kane Gounty;^^ at Elgin shoe factory, old soil at 118 and 113 feet; also at 
ill and 114 feet; near St. Charles^® old soils at 72 to 78 feet and 195-200 feet.^‘^ 

DeKalb County several instances of an old soil below the Wisconsin* 

Lee County;®*^ old soil beneath 78-100 feet of drift. 

Kendall County;"’^ near Plano, old soil containing grass leaves beneath till 
at depth of 25 feet. Near Melbrook, old soil with wood at 160 feet. 

Dewitt County a muck bed beneath 80 feet of till, underlaid by green 
clay, apparently a swamp subsoil 

Cook County; an old till was encountered in the Chicago drainage canal 
east of Summit (Leverett). 

Many buried soils occur at different depths, and these have been referred 
by Leverett to both the Sangamon and the Peorian intervals. Such occur 
in Kane, DeKalb, LaSalle, Bureau, McLean, Lee and other adjacent counties.^'® 
These soils occur at depths of from 40-50 to 180-200 feet. In Iroquois County 
a soirhorizon occurs at the base of the soft Wisconsin till, while another is 
encountered in the harder, Illmoian till 

Leverett, Illinois Glacial Lobe, p. 654, 
ciLj p. 655. 

^Op, clLj p. 672. 

Op. ciLy p. 731. 

Op. cH.y p. 732. 

^^Op. cit.y p. 577. 

^^Op. cH.y p. 595. 

Op. ciLy p, 597. 

This soil is evidently pre-Illinoian or Yarmouth. 

Leverett, Illinois Glacial Lobe, p. 600. 

^^Op. cii.y p. 610. 

O^. a/., p. 644. 

Op. cU.y p. 707. 

Illinois Glacial Lobe, pp. 262-266, 
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In noitlieastem Illinois three drift sheets are apparently penetrated in 
wellborings. These vary in thickness as noted below.^^ 

50-100 feet. 

Middle drift sheet 15-50 ” 

Lower drift sheet........ 45-175 ’V 

The upper or Wisconsin till is soft, while the two lower drifts are very hard — 
hence called by the drillers hard-pan, ” Just what the two lower drift sheets 
are has not been definitely indicated. One is certainly Iliinoian. The present 
aspect of the Iowan drift would seem to exclude that till sheet. It might be 
the equivalent of the Kansan; or these two lower sheets might be variations 
of one sheet, the Iliinoian. Until more data are available it seems unsafe to 
claim more than one soil horizon — the Sangamon. 

The Sangamon interval is represented in the Upper Illinois Valley, where 
the river has cut thru the drift deposits. On the west bank of Spring Creek, 
about a mile below Dalzell,^^^ a section shows the following strata. The life 
has not been identified as far as known to the writer. 

Bloouiington till (Wisconsin)... 40 feet 

Loess................ 15-20 feet 

Silt at base of section crowded with shells and roots of plants (probably Sanga- 
mon),, X 

c. Floremia Formation 

Some years ago, Mr. Hershey^® described a fossil-bearing formation from 
near Freeport, Stephenson County, to which he gave the name ‘‘Florencia 
Formation, ” and assigned it to a post-Kansan interval, below the Iowan loess. 
The formation may be thus briefly described. The basal member (which 
rests on drift) is composed of coarse, subangular gravel, containing a few mol- 
lusks and some drift wood. The thickness is unknown, but is believed to be 
as much as 20 feet. Resting upon this gravel are three deposits, a dark blue- 
green silt, light brownish gray sand, and dark brown carbonaceous clay or muck. 
The thickness of these deposits is variable. The muck is overlaid by laminated 
and variegated clays. The Florenda deposits are of fluviatile origin and were 
formed in the bed of an interglacial stream, probably an ancient Pecatonica 
River. 

Hershey saysr‘^®‘Tt rests upon the Kansan drift sheet everywhere except 
where post-Kansan erosion has completely removed the till and other glacial 
deposits. It is, therefore, separated from the latter by an erosion interval 
of the length of which the interglacial rock gorges of this region are the gauge. 

Leverett, op, cit., 142-143. 

Sauer, Bull. Ill State Geol. Surv., No. '27, p. 73, 1916. 

** Amer. Joiirn. Sci., (iv), IV, pp. 90-98. 

Op, ciL, pp. 93-94. 
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The Florencia forttiatioii passes through these rock gorges, completely burying 
their flat bottoms. Its age is, therefore, not' earlier than the practical comple- 
tion' of these gorges. , The Florencia formation is overlain with perfect con- 
formity by the basal member of the Iowan loess series.” 

The drift sheet called Kansan by Hershey is now correlated with the EH- 
iioian® V drift-sheet and the Florencia formation thus falls into the Sangamon 
Interglacial interval Hershey states that typical upland loess occurs above 
these deposits. This latter formation possibly includes both Illinoian and 
Iowan loesses. The Florencia deposits are said to be rather widely distributed 
in the Pecatonica basin and they are believed by Hershey to be represented in 
other parts of northwestern Illinois. 

The fauna from the Florencia formation is large and varied, including 
both terrestrial and fluviatile species. It is not specifically stated by Hershey 
whether some of these came from the old soil (muck), ft is a common exper- 
ience to find land shells in the shore debris mixed with the more common 
fluviatile shells, tho they by no means occur in such abundance. The list of 
terrestrial shells seems unusually large, tho there is no reason why these species 
should not occur in shore debris. They have no connection with the loess. 
The species listed by Hershey are tabulated below: 


Indian Garden Locality 
Pleurocera suhulare 
Vivipara species, juv. 

Campdoma decisim 
Amnicola limosa porata 
” cincinnatiensis 


BytkineUe tenuipes 
Vdmta iricarinala 
Physa heterostropka 
Ancylus tardus? 

’’ rimlaris 
” parallelus 

Planorbis hicarinatus{ = anirosns) 
” parvus 
Galha humilis modkeUa 


Sphaerkm stamineum 
striatinum 


Pisidium walker i 
’’ crticiatum 
” fallax 


Crane Creek Locality 
Pleurocera suhulare 


Campdoma decisum 


Amnicola citicinnatiensis 
Somatogyrus depressus 
Bythindla tenuipes 
Valvata trkarinata 
Physa heterostropka 


Segmantina armigera 
Plamrhis antrosjts 
** parvus 


Galba ohrussa 
Sphaerkm stamineum 
striatinum 
similei » sulcatum) 
solidulum? 


Pifidium fallax 


Leveret t, Illinois Glacial Lobe, p. 167. 
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Pisiiimt punctahm 
compnssim 
mriahile 


species 

Carychimi exigmm 
” eocile} 
Succinea avara 
Vallonia perspectiva 


Strobilops virgo 
Bifidaria contracta 
corticaria 
” holzingeri 


•n' 


Vitrea hammonis 


Fyramidtda cronkhitei anthonyi 


Eelicodisms parallellus 


Fhidium punctatum 
compressum 
” variabile 
” mrgmicum 
** species 


Succinea avara 


Vallonia costata 


Bifidaria contracta 


Bifidaria holzingeri 
” armifera 
Vertigo eladior 
’’ fridenlata 
Zonitoides arhorea 
Vitrea hammonis 
” indentaia 
Zonitoides mimiscula 
Pyramidida cronkhitei anthonyi 
” alternata 
Eelkodiscus paralleliis 
Polygyrahirsuta 
species 


Crustacea 


Cypris 

Ostracod 


From near Bolton, Hershey reports Pisidium abditum? 


d, Illinoian Loes^^^ 

Loess deposits cover much of the Illinoian drift sheet especially along the 
banks of the large rivers, such as the Mississippi, Rock, Illinois, Kaskaskia 
and Wabash. As in Iowa, the loess includes two divisions, an earlier (Illinoian) 
and a later (Iowan). Possibly some of the loess adjoining the Wisconsin till 
may be of post-Wisconsin age. In Adams County,®^ in a coal boring near Coats- 
burg, the relation of the loess to the underlying strata is well shown. 


Soil and yellow day (Iowan loess) 6 feet 

Gray or ashy clay (Illinoian loess) 4 ” 

Yellow till, becoming blue near bottom (Illinoian drift) 10~L5 

Blue-gray till (Illinoian) 70-75 

Black soil (Yarmouth) 2J4 ” 


See Ante page 251 for the result of recent studies on the great loess deposits of the 
Mississippi valley. 

Leverett, Illinois Glacial Ix>be, p. 716. 
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Stratified. clay (Yarmoiitli) ' ^ § . . feet 

Tough blue clay (Kansan)......,......, 20 


In Pike County a similar division of the loess occurs and Worlhen reports 
themammoth and Castomdes iTom marl-like deposits, associated with land and 
fresh water shells.®^: These are probably referable' to the post-Illinoian interval* 

It is not always an easy matter to discriminate between these two loesses 
in the matter of fossils when the author has- failed to indicate the character 
of the loess from .which they came. ■ Udden®® lists nine species from Moline, 
Rock Island County, which are probably referable to the Illinoian loess. These 
are':, ■ ■ 

Succinea avara FyramUula cronhhitei anthonyl 

” hiteola^ Spkyradium edcntulum altkola 

ovalis{—ob!iqua) PupiUa muscorum 

Eelicina occulta Bifidarm pentod^i 

Vallonia pulckdla{^ gracilkostaf) 

From Virginia, Cass County, 13 species are listed.®^ 

Eelicina orbiculala or occulta Poly gym clausa 

Succima obliquai^ovalis) monodon 

Pyramidula cnmkhitei anthonyi(.^siriaiella) ’’ mtdtiUmata 
” altermia ” pennsyhanka 

Or eohelix iowensis (died 2iS Helix strigosa) Galba humilis modicelia 
Cifcinaria cancova 

Arionta exarata Epiphmgmophora) and Bidinm deaibalus are also cited, 
but these species belong to a totally different part of the United States, and 
are doubtless examples of erroneous identifications. Buiimus dealbatus may 
be an erroneous name lot Bidims oi A pkxa hypnorum, a species sometimes 
occurring in the loess. 

Loess deposits as well as ancient soils occur in Vermilion County. The 
old soils are believed to represent the Sangamon interval®*^ A pre-Wisconsin 
loess also occurs near Danville beneath 15 feet of Wisconsin tilL®^ It has been 
disturbed by the Wisconsin ice and in many places has been incorporated with 
the upper till. Before the advent of the later ice sheet, the deposit probably 
included both post-Illinoian and post-Iowan loess, but these have been badly 
mixed in most exposures and are now indistinguishable. Five small gastro- 
pods, typical of the loess, were collected; wood identified as white cedar {Thuja 

Geol. Pike County, Geol. liL, IV, p. 36. 

^^Leverett, op. cU.^ pp. 170-171. 

^^SiLccinea luteola is a distinctly southern species which has never been authentically 
reported from the loess or from any deposits so far north. It might be Succinea gfmenori 
which is a characteristic loess fossil. 

Leverett, Illinois Glacial Lobe, p. 171. 

Leverett and Campbell, Danville Folio, pp. 4-5. 

Wegemann, Uuiv. III. Studies, HI, no. 2. 
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occidmtaUs) was obtained from the old soil material. Fossiliferous loess occurs 

in other parts of the Danville region. 

Helicina occidia occurs in Gallatin County with other mollusks.®® At 
Freeport^ Stephenson County, Smcinea amra is reported from the loess.®® 
Mollusks have also been reported from the loess of White, Hamilton, Hender- 
son, and Mercer counties. 

Loess overlies Sangamon soil in Sangamon County, and rests directly upon 
it, except in a few cases where sand separates the two deposits. It is fossili- 
ferous in many places. The loess in this county doubtless includes both the 
Sangamon and the Peorian intervals. The fossils are not specifically listed.^® 

Fossiliferous silt or loess covers portions of Boone and Ogle comities. Lev- 
erett says:^^ ^^at the Village of Stratford, five miles east of Polo, the railway 
exposes a bed of fossiliferous silt at the base of the Iowan drift, resting on an 
old land surface formed on the Illinoian, ... In two other localities fossili- 
ferous silts have been found at the base of the Iowan, one being in the railway 
cuttings on the I.C. immediately west of Irene . . . and another in the rail- 
way cutting of the Chicago and Northwestern, . . . one mile east of Belve- 
dere. Here, as at Stratfoid, the fossils are mainly of the one species {Succinea 
avara)J^ These deposits should probably be referred to the post-Illinoian 
loess or Sangamon interval. 

The loess (also called a compact silt) extends eastward in a practically 
continuous sheet from Illinois over southern Indiana, southern Ohio and 
neighboring portions of Kentucky and West Virginia and is the superficial 
deposit as far north as the border of the Wisconsin drift sheet. It is known 
to underlie the Wisconsin drift, numerous exposures having been found beneath 
that drift.^ It is called w^hite clay in the early Ohio reports and slush land 
in the Indiana reports. As in Illm<iis> this loess probably includes both the 
Sangamon and the Peorian intervals altho all have been referred to the Iowan 
age by Mr, Leverett. 

e. Vertebrates 

Mammals have been reported from various deposits of Sangamon age. In 
Madison County,’^ above the City of Alton, the remains of a mastodon were 
found 30 feet below the surface, near the bottom of the loess, where it was 
separated from limestone by 2-3 feet of local drift (Illinoian). The loess above 
contained land and fresh water shells, A mastodon was also found in Peoria 

Geol. Ill, VI, p. 213. 

Hershey, Amer. Journ. Sci., (iv), IV, p. 98. 

Shaw and Savage, Tallula-Springfield Folio, p. 

Leverett, Illinois Glacial Lobe, p. 138. 

Leverett, Mon. XLT, p. 295. 

Worthen, Geol. Ill, I, p. 315. 
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CouHty which, appears to be referable to the Sangamoa* A well sectioa near 
the City of Peoria presented the following order of strata :^^ 

1 .Brown prairie ciay and soil.,.., 12 feet 

2. Coarse gravel and sand with boulders (Wisconsin)..... 35 

3. Ciay and sand, forming 7-8 distinct beds, some containing coarse gravel and 

boulders (Illinoian) 48 ” 

4. Black, mucky soil, with limbs of trees, etc. (Yarmouth) 2 '' 

5. Boulder clay (Kansan) S 


Height of section 105 * 


In the bluff near Peoria a mastodon was found in a gravel bed, believed to 
be the equivalent of number 2 in the above section. In Washington County 
(at Beaucoup)^^ a mastodon is reported from reddish ciay below yellow clay, 
at a depth of about 18 feet below the surface, and in Marion County (at Sando- 
val) a mastodon was observed in the same stratum at 12 feet below the surface. 
In Ogle County^® a mastodon tooth was secured from a tributary of Stillman’s 
Run and leg bones w^ere found in the bank of Rock River at a depth of 5 feet, 

15 feet above the river. 

The elephant jaw recorded by McAdams^^ from Calhoun County may be 
referable to the Sangamon. It was from drift clay, in the side of a ravine. A 
mammoth tooth from Christian County, found in a sand drift near the South 
Fork of the Sangamon River, may be referred to the same horizon. In Gallatin 
County the remains of the mastodon and the mammoth have been found in 
Sangamon deposits. At ‘Half Moon’ both the mammoth and mastodon occur 
in a yellowish clay mixed with gravel, which underlies a salt lick. In Shawnee- 
town mastodon teeth were found embedded in a shallow deposit of bluish 
clay resting on yellow clay and gravel^® The Castoroides reported by LeConte 
from a well near Shawneetown, 40 feet below the surface, may also be referable 
to the Sangamon interval.’'® Two records from Henry County are thot to be- 
long to the Sangamon. Near Cambridge a part of a tusk was found in a well 

16 feet below the surface and from Penny’s Slough a tooth was secured. This 
latter may belong to a later time, however, perhaps post-Wisconsin. 

A number of records of mammals have been reported from Rock Island 
County.^® At Milan a tusk was found in the red ‘ferretto’ zone; at Rock 
Island, in a cut thru the loess, which is here 35 feet thick, a tooth and a piece 
of a leg bone of an elephant were found at a depth of 22 feet. The lower part 

Op. cU.^ V, p. 236, 

73 Foster, Proc, Amer. A. A. Sci., X, p. 161. 

7«Shaw, GeoLIlL, V,p. 110. 

Trans. St. LouiS'Acad. $cl, X,*No, 3, p. LXXIX. 

7 * Anderson, Augustana Library Pub., No. 5, pp. 10-1 L 

Proc. Phil Acad., VI, p. 53, . 

Anderson, op. cit., p. 17. 
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of the loessis slightly peaty, probably representing the Sangamon soil. A car- 
pal bone was found in the same clay. A tooth found in Rural Township may 
have been derived from the Sangamon deposits. 

The bones of several mammals, as well as the remains of other animals, 
were reported by Worthen®^ f rom a point between Niantic, Macon County, and 
liliopoiis, Sangamon County. Worthen says: “the Niantic mastodon was 
found on the farm of W. F. Corel!, in a wet, spongy piece of ground located in 
a swale or depression of the surface that had evidently once been a pond and 
had been filled up by the wash from the surrounding highland until it formed 
a morass or quagmire in dry weather. The bones were about four feet below 
the surface andpartly embedded in light gray quicksand filled with fresh water 
shells. Above this quicksand was found four feet of black peaty soil, so soft 
that a fence rail could easily be pushed down through it. The quicksand had 
evidently once formed the bottom of a fresh water pond, fed probably by 
springs, and was the resort of the animals whose bones were found here. The 
species of animals found in this deposit are listed below: 

Mastodon flwmcawwfw) 

Elk {Cerms canadensis) 

Buffalo 

Deer (Odocoileus virginianus) 

Physa species) 

Flanorbis species) 

Cyclas ^cies) 

This deposit is outside of the Wisconsin drift and rests on Illinoian drift, 
hence it appears referable to the Sangamon interval. 

A tooth of Elephas was found in an excavation at theKewanee 

works of the National Tube Co., at Kewanee, Henry County. It was found 
at a depth of 12 feet in undisturbed yellow clay, and is probably referable to 
the Sangamon interval (specimen in Museum of Natural History, University 
of Illinois). 

In Adams County, especially near Quincy, the loess is 30-40 feet thick and 
is underlaid by a foot or more of chocolate-colored clay containing twigs and 
other vegetable remains (the Sangamon soil). At Alton, Madison County, 
and Chester, Randolph County, a number of mammals occur in deposits refer- 
able to the Sangamon. These are identified by Worthen as follows 

Mastodon Bos primigenius 

Mammoth Castoroides ohioensis 

Megolonyx Several small rodents 

Mollusks are said to have been found with the mammals. 

GeoL III, V, p. 308; VIII, p. 23; Amer. Nat., V, p. 607. 

« GeoL III, IV, p. 46; VIII, p. 8. 
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'' /;The mastodon by Udden^Vas' being found in a gravel pit (Adam 

/Saal's) between Dead take' and the river channel, a mile south of Pekin, in 
sand, under gravel, is probably referable to the Sangamon interval. The 
overlying gravel is said to be of Wisconsin age. 

The horse appears to have lived during the Sangamon interval as its remains 
occur in strata referable to this horizon.®^ The maxillary bone with a few 
teeth were found in a bog on the confines of Bond and Fayette comities ® 
The species was identified as Equus compUcalus. Both the horse and the 
bison (Bison Mifrons) have been reported®® from Illinois, the former from Greene 
County and Alton, Madison County, and the latter from near Alton. The 
horizon from which these specimens came is, however, indefinite. Bison lati- 
frons ^ has also been reported from the Kaskaskia River, Moultrie County, in 
dark day and debris. Details are not given but the deposit is possibly Sanga- 
mon, beneath Wisconsin till Illinoian drift has been identified beneath 160 
feet of Wisconsin till at Barrington, Lake County but no biotic material has 
been recorded.®® 

3. INDIANA 
di. Old Soils 

In Indiana deposits referable to the Sangamon interval have been recorded 
from several localities. In Delaware County®^ well diggers encounter a layer 
of vegetable material at a depth of about 40 feet, composed of stumps and 
trunks of trees, twigs, leaves, and vegetable mold. In Boone County^® black 
muck or loam, with branches of trees and other vegetable matter is reported 
beneath the Wisconsin drift In Ripley and Decatur counties^^ old soils have 
been reported which should probably be referred to the Sangamon. At Sey- 
mour,®^ Jackson County, an old flood plain of the White River is also probably 
referable to this stage. The great majority of the buried soils reported in 
Indiana, Illinois, and Ohio appear to belong to the Sangamon interval.**® 

At the edge of the Illinoian drift in Dearborn, Ohio, and Switzerland 
counties several interesting sections have been exposed.®"^ Well sections in 

«^3Bull 506, U. S. G.S.,p.61. 

Hay, Science, N. S., XXX, p. 891. 

®^Leidy, Trans. Wagner Free Inst. Sci,, 11, p. 39; Gidley, Bull. Amer. Mus. N. H., 
XIV, p. 91. 

McAdams, Trans. St. Louis Acad. Sci,, X, p. LXXX. 

Broadhead, Amer. Nat., IV, pp. 61-62. 

Leverett, 111. Glacial I^be, p. 581. ^ 

Phinney, Geol, Ind., 11th An. Rep., p. 130. 

Gorby, op, ciL^ 15th An. Rep., pp. 167-173. 

Blatchley, op. cit., 29th An. Rep., pp. 431, 432. 

Leverett, Mon. p. 263. 

Leverett, op. cit.^ p. 293. 

^ Warder, Geoi. Surv. Ind., 3-4 An. Rep., p. 404. 
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OMo an.d Switzerland .counties show the^ following strata: (I, NW : Sect. 
;6,T.'3,R^2 ■ 


I ' ■ , 

Soil and clay — 22 feet 

Yellow sand, quite hard or cemented 9 

Blue clay, quite hard, without pebbles 1 

Rotten leaves, twigs, black soil, wood, and thick bark.. ” 

Coarse sand, gravel and shelly stone 9 

Hard blue limestone 1 


Height of section 44 feet 

■ ■ 11 ’ 

Soil and clay, more whitish at lower part 22 feet 

Blue mud, resembling recent alluvium................. 6 ” 

Black soil containing leaves, cedar wood and ochreous particles......... 3 

Small stones packed together like a macadamized road 1 


Height of section ...: 32 feet 


The old soil and wood are evidently referable to the Sangamon interval 
At Lawrenceburg, Dearborn County, organic remains occur which are to 
be referred to the Sangamon interval A section of the river bank presents 
the strata as shown below 


L Soil 1-2 feet 

2. Clay 6 » * 

3. Sand, clay, gravel, loam 30 

4. Ochreous sand (containing land shells) 

5. Carbonaceous clay containing old forest bed and ancient soil 7 

6. Ochreous sand 

7. Clean gravel /; 6 

Low water x 


Height of section 53 feet 

The forest bed contains six species of plants. ® 

Platanus occidentalis A escuhis glabra 


Fagus Jermgimh Juniperiis viginianus 

Carya alba Echinocystis lobata? (seed only) 

A rich fauna of land mollusks occurs above the forest bed in the ochreous 
deposit; 29 species being listed by Billups.^ The shells were first seen in 

** Orton, Geol Ohio, I, p. 428. 
w Nautilus, XVI, p. 51. 
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drift along the river shore of the Ohio and the Miami. Later these were 
traced to their source in the geological deposit 

V allonia pnlcheUa. Traces only, 

Polygyra trideniaia. More elevated and more deeply striated than recent form, 
tfidentatayV&x. Mouth much depressed; deeply striated, 
infiecta 
profunda- 

albolabris. Scarce 
exoleta (^zaleta) 

muUilineata. Not found alive within 20 miles of .Lawrencebiirg. " 
paUiata 
appressa 
elemta 

pennsylmnica. Rare alive in vicinity. 
thyroides 

mitchdUana, Rare alive. 
sknotrema 

monodon. Very rare. 

Pupoides marginaf us 
Bifidaria controfM 
armifera 
CocMicopa lubrica 
C- ircinaria comam 
Vitrea hammonis 
Gasirodonta Ugera 
Pyramidula alternata 

solitaria t 

cronkklkiantkonyi(=^$trlatdla). Rare, 
perspeciiva. Rare. 

HelicodiscusparaUelus. K3Lre. 

Succinea species. Nothing as large found in the vicinity. 

Pomatiopsis lapidaria. Never found alive near Lawrenccburg, 


Forest beds are also found at Hickman^s Landing, Switeeriand County, 
two miles above Florence. This bed of blue clay, which contains leaves and 
wood and is 4J^ feet thick, may be traced in the river bank without interrup" 
tion for 20 rods. Ochreous deposits occur above and below this deposit, as at 
Lawrenceburg.®^ Leverett®^ believes that the old soil at Lawrencebiirg is of 
Sangamon age and overlies Illinoian drift, the upper deposits, often aggregat- 
ing 85 feet in thickness, being referable to Wisconsin age. # 

In Gibson County Sangamon soil is frequently noted beneath loess de- 
posits and above Illinoian till A section, situated four miles west of Wades- 
ville,®® indicates the position of this soil. 


Warder, Geol. Surv. Ind., 3-4 An. Rep., p. 408. 
Mon. XLI, p. 267. 

Fuller and Clapp, Patoka Folio, p. 4. 
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Marly 3 feet 

Clay (marl loess}.... 30 ” 

Rich soil, logs, etc* (Sangamon), 3 

Blue mud and gravel 10 

Quicksand (stratified drMt).,..........,....,^ 


Several exposures in northern Indiana indicate the presence of old soils and 
peat beds beneath the Wisconsin till. In Boone County, near Jamestown, 
a well section gave the strata noted below 


1. Soil and yellow clay mixed with sand.................... 12 feet 

2. Yellow sand 2 

3. Hard gravel 4 ” 

4. Hardpan and gravel 4 ” 

5. White sand 6 

6. Sand and clay, bluish.^ » 18 

7 . Black muck or loam, with branches of trees and other vegetable matter. 12 ” 

8* Blue clay......... 4 ’’ 

9. Gray sand, gravel, etc 26 ’’ 


The stratum number 7 is probably of Sangamon age. 

An excavation in Main Stfeet, Lebanon, exposed moUusks beneath clay, as 
noted belowd^h 

Soil. 2 feet 

Clay 12 ’V 

Sand with large number of shells said to be fresh water....... x ” 

Gravel. x ’V 

If the 14 feet is Wisconsin drift, the thinness is very unusual. It may possi- 
bly be postglacial. Several other records of pre-Wisconsin soil in Boone 
County are known, indicating the deposits to be widespread. 

Aiicient stream channels near Richmond: “The cut through this formation 
for the passage of the national road, exposes the beds of no less than three small 
streams, which appear to have run parallel with the present one, and are now 
covered by a thick deposit of diluvium. The section of the largest one, which 
is on the west side of the river (Whitewater), presents the following appear- 
ance on the north side of the road. 

“The bed of this ancient stream is about 400 feet from the escarpment of 
the present river, whose waters flow nearly 12 fathoms below, in perpendicular 
measurement. The silt is 6 feet deep, and consists of a dark bluish earth, 
strongly contrasting with the yellowish diluvial clay above it. This silt con- 
tains no bowlders, but pockets of coarse sand and pebbles of various sizes 
are found in it. The diluvium which fills up the remainder of the channel is 
about 10 feet thick immediately over the silt, and is the same that forms the 
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general, surface of the country; bowlders,.. however, are much more numerous 
in the course of the obliterated stream than in any other part of the diluvium 
exposed to view by the cut for the road. 

“In the silt, removed for the passage of the national road, sticks and other 
vegetable matter were found; and in portions of this fluviatile deposit which 
I have examined, 1 have detected at various times, small soggy pieces of wood, 
such as we find at the bottom of existing waters; also fragments of the ribs of 
leaves and their nervous ramifications, and a well characterised piece of pine. 

No shells were found. 

Wood has been found at Springboro, 44 miles west of Richmond, Wayne 
County, at a depth of 14 feet. Wood with marks of the teeth of the giant 
beaver (Castor oides) was also found near Richmond. Some of the wood was 
thot to be pine; other fragments resembled Platanus occUentdis. Wood was 
also found in Madison County, at a depth of 27 feet; it wis thot to be eim. 

Leverett^®^ records interglacial deposits in Putnam and Owen counties, but 
remarks that he is hardly prepared to express an opinion as to the age of the 
buried soils in southern Indiana. The Sangamon appears to be represented 
in Putnam County, a ravine exhibiting the following section (op, p. 6v^) : 

Surface silt or clay, wMte, pebbleless; apparently a correlation of the main loess de- 


posit of the Mississippi basin 4-6 feet 

Soil, black, gummy, or gumbo, with quarts pebbles, representing apparently 

the Sangamon Interglacial soil............. ...... 1-3 ” 


Till, brown, generally with deeply weathered surface, apparently of Illinoian age.... 3-15 ” 
Gumbo, black, changing to blue or gray below; generally containing a few pebbles.. 1-8 ** 
Till, brown, extending to bottom of ravine, in places changing to blue; exposed S-1 0 ” 

“Twenty feet or more of the black mucky material is reported beneath the 
upper sheet of till in certain wells in the region, but uo exposure exceeding 8 
feet was found in ravines. 

“In La Grange County, a well about four miles south of La Grange, on the 
farm of Dr. Drake, is reported to have penetrated a buried soil. The records 
of the borings are as follows ’’ a/., p. 145) : 

Record of Prospect Boring at La Grange Jail 


Till, yellow 15 feet 

Till, blue, with thin beds of sand 50 ” 

Mould or soil, brown (Sangamon?) 4 

Gravel, cemented 5 ” 

Gravel, loose, with water 8 ” 

TiU, blue (Illinoian?) 45 

Gravel, cemented 8 

Sand and gravel, dry, or sandy till 70 


Total depth 205 feet 


Plummer, Amer. Joum. Sd., (i), XLIV, pp. 286-287. 
Mon. Till, H. S. Geol. Surv., pp. 64-71, and elsewhere. 
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Record of Drake Well near La Grange 
Till, sandy, 10 !eefc 

Till, blue... 4i ” 

Gravel, with inflammable gas. 3 

Clay, blue (till?).,.................................. 46 

Muck, black, with leaves and gas 6 

Clay, soft, blue; no pebbles noted. 24 ” 

Sand, water-bearing, coarse near bottom.............. 10 


Total depth. 140 feet 


Of the buried soils of Indiana, Leverett says, (p. 64) “The buried muck 
beds are perhaps as conspicuous in these flat areas among the hills of central 
Indiana as are those found between the lUinoian and Kansan drift sheets of 
southeastern Iowa, but they are not underlain by the highly weathered and 
oxidized till sheet tl>at characterizes the upper part of the Kansan drift in 
Iowa. The results of the study, therefore, leave the occurrence of a long inter- 
val of deglaciation in doubt, 

b. Loess 

Loess deposits extend up the Wabash and Ohio valleys for many miles 
and cover, also, much of the intervening territory in southwestern Indiana, 
Near the rivers a type of loess known as marl-loess occurs which is usually very 
fossiliferous. The thickness above the lilinoian till or indigenous rock varies 
from 10 to 30 or 40 feet. This deposit is said to be of aqueous origin, but 
the fossil species represented do not bear out such an origin. There is no 
apparent reason for ascribing the deposits in which the land shells were found 
to agencies other than aeolian. 

Organic remains are reported as follows 

Pike County, 13^ miles northwest of Petersburg. 

Zonitoides arborea Sttccinea lineata{= grosvemri) 

Polygyra monodon Galba humilis modicella 

” muUUineata (reported as Succinea humilis) 

Gibson County, Hazelton, opposite the railroad station. 

Zonitoides arborea Polygyra albolahris 

Bifidaria armifera Smcinea lineata grosvenori) 

Pyramidula alternata Eelicina occulta 

Polygyra hirsuta 

Shells were also found at Patoka, Posey County, 134 niiles east of New 
Harmony. 

Euconulus fidvus Vallonia cyclophordla 

Bifidaria armifera Succinea lineata grosvenori) 

Vertigo tridentaia Pomatiopsis lapidaria 

Fuller and Ckpp, Bull Geol. Soc. Atner,, XIV, pp. 166-168, et seq; see also Shaw 
Science, N. S., XLI, pp. 104-108, 1915. 

^«^O^.a^.,pp. 161-162. 
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Posey County, % mile south of New Harmony. 

Zonitoides athonu P^lygyra monodon 

Emmidus fidvus .. ■^uccinm Umatci ^ros-$mt>ri) 

StfohUops Uhynnthka Helkina ocadta 

' ' Pdygyra MrstUa, Pomatiopsis lapidaria 

One mile southeast of Kilroy. 

Polygyradmata . Circimrm comma 

thymdes Smcmm Umaia gromcmfi) 

Three-fourths mile southwest of Stewartsville. 

Zonitoides arhotea Polygyra Mfsuta * 

Euconulus fulms thymdes 

Strohilops labyrinthka Succinea Uneata ( = grosvenori) 

Helkodiscus lme(dits(^pardldm^ Galha humtlis Modkdla 

Other loGalities in Posey County are, 2 miles north of Grafton and 1 mile 
southwest of Poseyville* One mile west of Mounts, Gibson County, a deposit 
occurs which must have been formed in water as the shells are all aquatic. 
This was probably a pond or stream which later was partly drained and finally 
filled with loess. Six species have been identified, as noted below; 

Galba kimilis modiceUa Valvata tricarineda 

Planorh is parvus FisidkmvariahUe 

hicarinatus ( = antrosus) compressum 

Near Mt. Carmel and Keensburg, in Wabash County, Illinois, loess fossils 
were also found. From two of the best known Indiana localities, New Har- 
mony and Grand Chain, Daniels collected 26 species. The loess is here cov- 
ered with two feet of soil; the shells occur from 6 to 15 feet below the surface, 
being more plentiful from the middle to the bottom of the deposit. Poly^yra 
monodon is abundant in the loess, but no living specimens occur here or else- 
where in the state except on the marshes bordering several of the lakes in the 
northern part of the state, where it is abundant.^^ The species noted by 
Daniels are listed below.^®® 

X Helkina occulta 
Vallonia pulckella 
Polygyra muUilincaid 
X kirsuta 

X monodon 

X Jraierna 

Strohilops labyrinthka 
” affinis 

Fupoidcs marginaiiis 
Bifidaria armifera 

Daniels, Nautilus, XIX, p. 62. • ■ 

Op, ciLf p, 63; X indicates abundant. 


VUrea hammonis 
wheatkyi 
Euconulus ftdvus 
Zonitoides nitida 
" arborea 
Gastrodonta ligcra 
Pyramidula alternata 
” perspectim 
” crmkkUei antkon-yi 
Hclkodiscus pardldus 
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Bifidaria contractu- , relifss V ^ ^ 

Circinaria concava ” avara 

OfBphalina inornata x PoMaMopsis lapidaria 

It will be noted that the list of Fuller and Clapp includes a niiniber of species 
of land shells not recorded by Daniels. These are: 

Vertigo trideniata 

Polygyra alholuhris Vallonia cyclophoreUa 

** elevuia Galba htimilis modicella 

” thyroides 


Siiccinea Uneata is considered a synonym of 5. grosvenori (vide Pilsbry? 
Proc. Phil. Acad,, 1906, page 161). Grosvenori is not given in Daniels list, nor 
is it quoted in any list of Illinois or Indiana fossils. It is a common loess fossil 
in Iowa and there is no reason why it should not occur in the same deposits in 
Illinois and Indiana. ^Its occurrence is paralleled by the presence of Oreohdix 
iowensis, Pyramidida shimekii and Sphyradmm edenkdum alticolay species 
which are now found living westward in a drier climate. 

The list published by Cox, which follows, also contains species not listed by 
either of the previously mentioned authors. It is possible that in the older list 
there may be some errors of identification. Cox lists 18 species from New 
Harmony, 5 of which do not occur in Daniels lits.^^^ These are marked with 
an X. 


Circinaria concava 
Zonitoides arborea 
X Vitrea indeniata 
Pyramidula perspectiva 
B elicodiscus parallelus ( = Uneatus) 
Bifidaria armifera 
X LeucocUla fallax 
Strobilops lahyrinthica 
X Piimtum pygmaetm 


Polygyra hirsiita 
” monodon 
fraferna 
Vallonia pulchella 
Siiccinea aiara 
X el on gat a 

Po7natiopsis lapidaria 
Eelicina occulta 
X Vahaia trlcarmata 


The last species is doubtful, as it is not found in true loess. The Siiccinea 
elongata in the above list, as well as in the following list, is probably Say^s 
Physa elongatai^ A plexa hypnorum) as there is no Succinea doyigata in America. 

In Sullivan County, along the Wabash River and Busseron Creek, a fossili- 
ferous loess occurs overlying Illinoian drift. The following species have been 
identified.^^® 


Circinaria concava Belkina occulta 

Polygyra jraterna Succinea elongata? 

” monodon ’’ species 

hirmta Bifidaria ar^nijera 

Strobilops lahyrinthica Pomatiopsis lapidaria 

Pyramidula perspectiva Helix miniUa ( = Vallonia pulchella) 

Geoi. Surv. Ind., 8, 9, 10 An. Rep., pp. 119-120; 6th An. Rep., p. 7. 

Coliett, op. cit.j 2nd Rep., pp. 226-227. 
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These deposits include two loesses, an upper light yellow loess, and a lower, 
darker loess. The first is post-Iowan (Peorian) while the second is post-* 
lilinoian (Sangamon). Shimek^^® refers the lower loess to the post-Kansan 
interval, but as it lies on the lilinoian drift it is later than the post-Kansan in- 
terval (Yarmouth), and must be considered as of Sangamon age. The lower 
loess is exceedingly fossiliferous, the upper much less so, in fact, containing 
but few examples. On the Kentucky side of the River, near Henderson, the 
marl-loess contains several species of helices, Bifidaria armijera^ Sucernea^ and 
Foniaiiopsis (Cyclostoma) 

Deposits of mussel shells have been exposed in the bank of the Ohio River 
near Florence, Switzerland County. These are from 3 to 10 feet below the 
surface. The shell beds are said to have been deposited by Man, but this 
statement it would seem, is open to grave question. They are probably natural 
deposits, belonging to the Sangamon or to a later period.^“ In the river bank 
opposite Florence the shell bed is 32 inches beneath the surface. Other de- 
posits also occur3^^ 

c. Mammalian Fauna 

Mammals referable to Sangamon age are present in Indiana deposits. 
Mastodon remains were exhumed some years ago at Wm. Cordery^s sand bank, 
300 feet west of the Madison and Indianapolis Railroad, 12 feet below the sur- 
face, in a sand and gravel deposit.^^^ In Martin County both the mastodon 
and the mammoth are reported from marsh clay, resting on drift.^^^ In Dear- 
born, Ohio, and Switzerland counties, in various deposits overlying lilinoian 
drift, the remains of the mammoth and the mastodon have been observed. 
Many of these deposits are in the river bank. Mastodon remains have been 
recorded from various deposits, many of which are probably referable to the 
Sangamon interval . These are listed below : 

Clarke County; near Charleston Landing, Ohio River, above Louisville, 
Ky., in sand bank.^^^ 

Dearborn County; five miles west southwest from Aurora, on blue clay, 
8-9 feet below the surface.^^® 

DuBois County; near mouth of Wolf Creek, at ^^Rock House/^ ford of the 
White River.^^^ East branch of While River.^^^ 

Journ. GeoL, XIII, No. 3, p. 232, 

^^^Leidy, Smith. Contr. Know!., VII, Art. V, pp. 7-8. 

Geol Surv. Ind., 3rd and 4th An. Rep., pp. 408-409. 

Borden, GeoL Surv. Ind., 6th An. Rep., p. 141. 

Cox, op, cU.j 2nd An. Rep., p, 103. 

Borden, Geol. Surv. Ind., Sth An. Rep., p. 176; Hay, 36th An. Rep., p. 700. 

Hay, op. a7., p. 701. 

Collett, op. ciLf 4th An. Rep., p. 214. 

Hay, 36th An. Rep., p. 703. 
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Gibson Comity; Princeton, in excavation for sewer in west Chestniit Street, 

at depth of 6 feet.^^^ 

Jackson County; in bank of Judah Creek, a branch of Mill Creek.^^® 

Martin County ; near Shoals, brot up on a fishing line.^^^ 

Switzerland County; in gravel bank at mouth of Grant’s Creek; river bank 
near Patriot; river bottom, five miles below Vevay; Laughery Creek, above 
Hartford; Rising Sun, on river bank. The exact age of these remains, consist- 
ing of teeth and tusks, is in question.^^ Some of them are probably of Sanga- 
mon age. 

Franklin County; near Brookville, at three localities; a mile below Brook- 
ville; three and a half miles from the town, in gravel in the upper terrace, 
8-9 feet below the surface; three and a half miles northwest of Brookville, in 
a piece of marshy ground which had been ditched.^^ The last reference may 
belong to post-Wisconsin time, but the first two were found in gravel which 
antedates the Wisconsin stage.^2^ 

Elephas columhi and E, primigenius zxe both known to have lived in Indiana 
but the horizon of most of the finds” is doubtful. The following may have 
been from Sangamon strata: 

Elephas primigenius. One and a half miles below Vevay, Switzerland Coun- 
ty, on shore of Ohio River.^^ ■ 

Elephas columhi. Fifteen miles west of Brookville, Franklin County, in a 
gravelly bank of ^alt Creek (Butt’s Fork).^^® In Vigo County, near Terre 
Haute, on a farm, a lower molar tooth was found at a depth of 18 feet.^^^ As 
Terre Haute lies near the edge of the Wisconsin drift sheet, which is hereunder- 
laid by Illinoian drift, the inference is that at this depth (18 feet) the deposit 
would cover the Illinoian drift, and the tooth would be of Sangamon age. 

The remains of elephants, the species of which are not indicated, have been 
found in strata possibly referable to the Sangamon interval. Many years 
ago Plummer reported a tusk from near Brookville, dug from the Whitewater 
canal at a depth of 15 feet, the deposit being gravel.^^® The mammoth has 
been reported from Martin County^^® (near Shoals) but these remains cannot 
be referred to any definite horizon. 

Hay, op. ciL, p. 705. 

Cox, op. cit.y 6th An. Rep., p. 59. 

Hay, 0 ^. aX, 36th An. Rep., p. 709. 

^®Hay, op. ciLj p. 714. 

Haymond, Geol. Surv. Ind., 1st An. Rep., 1869. 

Hay, op. cit., 36th An. Rep., p. 704. 

Hay, op. ciL, p. 733. 

Haymond, Amer. Journ. Sci., (i), NLVI, pp. 294-296; Hay, op. cit., p. 742. First 
citied as tooth of Megatherium, 
op. ciL, p. 746. 

Amer. Journ. Sci,, (i), XLIV, p. 302. 

Cox, Geol. Surv. Ind., 2nd An. Rep., p. 103; Hay, op. cit.^ 36th Rep., p. 748. 
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The tapir {Tapirus kaysii} i& reoirded by Cope^” from near Kkhmond, 
Wayne County, but the record has not been subsequently substantiated.’’* 
Bison mtiquus^^^ has been recorded from near Vincennes, Knox County. A 
skull was found in a ditch at a depth of 6 feet. This is believed by Hay to 
belong to pre-Wisconsin time and it may be referred to the Sangamon interval 
with a considerable degree of certainty. 

In Bartholomew County mammal remains are reported as follows, possibly 
from Sangamon deposits.”’ 


Species 

Mammut amerkmum, 
Elepkas primigenius. 

Akes amerkams. 
Odocoileus tirgmianus. 


Locality 

Sand bar in Wliite River, one miie east of Walesboro. 
In gravel pit one-half mile south of Walesboro, under 
7 feet of soil and gravel. 

In White River, one mile east of Walesboro. 

Wayne Township. * 


111 a limestone cave in Rock Cliff Quarry, |ust northwest of Williams, in 
Lawrence County, the remains of several animals were found in a staiagmitic 
deposit 20-30 feet below the level of the ground. Hay^^® remarks that the age 
of the deposit cannot be determined but that the animals probably lived before 
the oncoming of the Wisconsin ice. It seems quite proper to refer this material 
to the Sangamon interval. Three species are represented, as noted below: 


Terrapane caroUm, Shell. 
Tayassu Unis, Jaws and teeth. 
Platygmms vetus. Molar. 


4. OHIO 
* a. Old Soils 

The Sangamon interval has been identified from Ohio by Leverett and the 
records of some of the old soils and forest beds published by Ohio geologists 
should doubtless be referred to the same horizon. In Fairfield County^^ this 
soil occurs at Clearport, between the surface soil and Illinoian drift, and at 
Lancaster, between the Wisconsin and Illinoian tills. From German Town- 
ship, Montgomery County, Dadmowski^ reports a Sangamon peat bed 
beneath 80-100 feet of stratified clay and gravel (Wisconsin). This bed is ex- 
posed in the channel of Twin Creek, a tributary of the Miami River. The 
peat is from 1 to 4 feet in depth and the upper layers contain sphagnum mosses. 


Journ. Phil. Acad., XI, p, 253. 

Hay, Geol, Surv. Ind., 36th Rep., p. S9L 

Middleton and Moore, Proc. Ind. Acad. Sci., 189^), pp. I78''181 ; Hay, op, cit,, p. 65 J. 
Edwards, Proc. Ind. Acad. Sci., 1901, pp. 247-248, 1902, 

^33^ Iowa Geol. Surv., XXIII, pp. 553, S96, 605. 

Leverett, Mon. XLI, p. 269. 

Bull 16, Geol. Surv. Ohio, p. 103. 
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The lower layers contain woody fibers. The peat rests on a bed of Tine sand 
several feet in thickness, which in turn is underlaid by clay and gravel The 
sand often contains trunks, roots, and branches of trees and also berries of 
cedar {Jmiperus virginianus). The wood is partly coniferous, but ash, hickory, 
sycamore, beech, and wild grape also occur. The tusks of the mastodon were 
also found. The peat bed is said to be of wide extent. In Columbus County, 
near Matville,^^ a section shows the Sangamon soil underlaid by Illinoian 
drift. The section is in the east bluff of Big Darby Creek and the succession of 


strata is as noted below: 

4. Weathered till and present dark soil grading into the next (Wisconsin) 3-4 feet 

3. Fresh, loose, stony yellow day till, with sharp contact between it and no. 2 

(Wisconsin) — 12-5 

2. Much weathered, dark^ compact soil-like material gradually passing into the 

next below (Sangamon)... 2-4 

L Characteristic dense, blue old drift (Illinoian) 50 feet 


A similar section is published by Hubbard from Springwater Run, near 
Harrisburg, the old soil being overlaid by 30 feet of Wisconsin till. In Hocking 
County Sangamon soils with forest remains are frequently encountered. Near 
Palmyra and Springfield old soils with limbs of trees, sticks, leaves, etc. are 
recorded at depths of 16, 18, 20, 24, 26, 30 40, and 45 feet beneath the surface. 
Every well dug encounters this deposit^®® 

An earlier till sheet with overlying interglacial deposits has been recognized 
in northern Ohio. Camey*^®^ distinguished an earlier, bluish clay under a 
yellow clay near Cleveland, and Scudder^^® has identified four species of beetles 
from clay beds believed to be interglacial, which occur near Cleveland. The 
deposits are similar to those at Scarboro, Canada. The four species are: 

Hydrochus amktus Pterostichus dorinitans 

Eelophoms rigescens Bemhidium jrapnenlum 

Wright^^^ has described a deposit at Amboy, Ashtabula County, which may 
be referable to the same horizon from which the insects mentioned above were 
obtained. Many logs were noted, lying side by side, covered by 30 feet of 
gravel, in which was found a tooth and a tusk of the mammoth. The log 
deposit is 140 feet above Lake Erie. 

Bull. 14, Geol. Surv. Ohio, p. 67. 

'3^ Bull 14, p. 66. 

Silliman, Amer. Journ. Sci., (i), XXV, pp. 104-107. 

Joum. Geol, XVII, pp. 473-487. 

Contr. Can. Pal, II, part 1, page 27; Amer. Journ. Sd,, (iii), XLVIII, p. 182. 

Proc. Amer. As. Ad. Sd., XLVII, p. 298. 
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h. PluidatUe Deposits 

An interesting deposit occurs at Cincinnati, Hamilton County, which con- 
tains a small fauna. A section, made 20 years ago, is indicated below d*" 

Yellow day........ 5 feet 8 inches 

Blue clay....:...,...,..... 7 ” 3 

. , Height of section ISfeetl meli 

The; contact portioEs . between the two clays contained fragments of wood 

and vegetation in one place, which probably represented the Sangamon soil 
horizon. The blue clay contained sand pockets containing the following spe- 
ciesof shells: 

Physo ancillaria. Plamrbis panus 

Anculosa coskUa (oi smsdi sm) * 

' Eqms.fmternus and Mammut-americanum were also secured from the blue 
clay. The yellow clay is probably loess. ■ ■ 

Many years ago, Hiidrety^ described a well boring which passed thru 
strata evidently referable to- the Sangamon interval; the lower strata may, 
however, be of older date. As the region is far outside of the till margin, the 
age of the deposits cannot be placed with certainty. Valley drift from the 
Illinoian and Wisconsin drift sheets extends down the Muskingham River 
to the Ohio. The well was located six miles above the mouth of the Masking- 
ham River and one and one-half miles north of the Ohio River. The section 
included the following strata (correlation the writers) : 

1. Ash colored clay (probably loess). 40 feet 

2. Blue clay with fragments of plants, leaves, and seeds of monocotyledenous plants; 
beneath this a bed of wood, leaves and plant remains (Sangamon old soil?),............. 10 

3. Fine siliceous and micaceous sand, the upper part mixed with blue clay such as is 
now found in the bottom of fresh water pontfe or in eddies and lagoons of large 
rivers. Scattered throughout the 10 feet, and especially In the uppet portion, are 
numerous flpviatile shells apparently XJnio and Anodonta. (Sangamon or |>owi“ 


bly Yarmouth) 10 ” 

Depth of well...-....'........ ............. .......... .OO.icet 


The Unios are given names by Morton and are also figured, but the cuts are 
not good enough for identification with recent species. These names, which 
are not recorded in Simpson^s S3mopsjs, are listed below: 

Unto peirosus Morton. Plate! figure 17. Page 140 
tumulatus 1 18-21. ’’ 149 

Hayes, Journ. Cin. Soc. Nat. Hist., NVII, pp. 217-226. 

Amer. Joum. Sci., (i), XXIX, pp. 17, 149, plate 1, 1836. 
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Umo ierrenus Morton. Plate 1 figure 19. Page 149 
saxukm ” ” 1 20. ” 149 

AmdonM a^yssina ” 1 22-23. ’^149 


:: With tlie'.M ''one perfect’form of a genuine oyster and several 'frag- 
ments” were ; found. What, these really were it is impossible to conjecture. 
The molluscan record is practically worthless for the present purpose. 

Near Middletown, Butler County, in the first bottoms of the Miami River, 
a stratum containing mollusks occurs which is evidently referable to the Sanga- 
mon interval. It is to be correlated with the old shell and forest beds near 
Lawrenceburg, Indiana, and in other parts of the Ohio Valley. Thirteen 
species are recorded from Middleton.^^ 


Name listed. 

Helix devaia 
” cokcava 
** cdternata 
’’ kirsuta 
monodon 
” thyroideus 
” profunda 
solitaria 
tridentaia 
Goniobasis depygis 
Planorbis trivohis 
Amnicola lapidaria 
Succinea species 


Present name. 
Polygyra clevata 
Circinaria concava 
Pyramidida cdternata 
Polygyra kirsuta 
” monodon 
thyroides 
profunda 

Pyramidula solitaria 
Polygyra tridentaia 
Goniobasis depygis 
Planorbis trivolvis 
Pomatiopsis lapidaria 
Succinea species 


c . Mammalian Fauna 

Mammals of Sangamon age Occur above the lilinoian till in Ohio and that 
portion of Kentucky which was reached by the till sheet. The most complete 
fauna occurs at Big Bone Lick on Big Bone Creek, Boone County, Kentucky, 
twenty miles south of Cincinnati, Ohio. Foster,^^ many years ago, called 
attention to the position of the fossils as related to the strata. His section is 
as follows: 

Yellow day, containing remains of bison and deer 15-20 feet 

Bine day, with remains of elephant and mastodon ^ 

The fauna has been monographed by Leidy^^® and has been referred to by 
many other authors.^^^ From these various sources the fauna is seen to be 
made up of the following species : 

Megalonyx jejfersoni Alces americanus 

Mylodon harlani Rangifer cariJbou 

Geol, Surv. Ohio, HI, pp. 381-391. 

Proc. Amer. Assoc. Ad. Sci., X, 161, 1856. 
i«Journ. Phil. Acad., VII, 1869. 

Cooper, Smith, and DeKay, Amer. Journ. Sci., (i), XX, pp. 370-372; Smith. Contr. 
XnowL, V, Art., 3, 1852; VII, Art., 5, 1853. ' , 
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Bo'Mhemm bombifrms , 

■ Symbos cmifrms ■ 

Bis0n antiqms 
Msm , 

Mammut amrmmm 
Mephds pfimigmius . . . 

NeoMmmagiskr 
Ursns amemanuS'' 

Several horizons are evidently represented at Big Bone Lick, as suggested 
by Foster and Hay. The lists which have been published do not discriminate 
and some of the material was undoubtedly secured from a higher level and 
therefore referable to a later time, Hay^^® believes that the deposit contains 
animals which have been mired from Illinoian (Sangamon) time to the present. 
Lyell states^^® that the bison resorted to the springs up to a recent date. He 
also mentions the presence of fresh water and land shells with the bones, tlie 
species being the same as now found in this region. The Bison bison, accord- 
ing to Shaler, is found only in the superficial strata and hence referable to a 
late period, possibly post- Wisconsin. Some of the deer also belong to a later 
period than the Sangamon. As the different species have not been separated 
stratigraphically, they have been listed here together for the sake of com- 
pleteness. Bison latifrons was reported by Peale^^ from a small creek about a 
dozen miles north of Big Bone Lick. It probably belongs to the same age 
as the other fossils at the previously mentioned locality. 

Other vertebrate remains have been reported from Ohio as follows; 

Mammtd americamm. In bank of Eaccoon Creek, near 

Near Nashport, on gravel, at depth of 14 
Muskingham County, in muck 25 feet. 

Casioroides okioensis. Nashport, below the surface3^* Also 14 feet IkjIovt 

the surface on bed of pebbles and gravel^ 

' Egww species. Excavation for outer wall of pemtetl%ty*'Colum- 

bus/’i®« ' 

GeoL Surv. Ind., 36th An. Rep., p. 624. 

Amer. Journ. Sd., (i), XLVI, pp. 320-323, 1843. 

Allen, American Bisons, pp. 53, 236. 

Philos . Mag., XV, pp. 325-327. 

Hicks, Amer. Journ. Sci., (iii), V, p. 79, This locality is on the edge of the VVisconrin 
drift, and the remains may be of later age. 

Foster, op, ciL, (i), XXXI, p. 80, 1837. 

Klippart, Cin. Quart. Journ. Sci., II, p. 154. 

oU.; the horiaon is doubtful, but the inference is that it is m horses : 

have not been found in later deposits. 


Equus complicatus {^americanus) 
” fratmms 
Tapirus haysH 
Platygonus compressm 
Odocoileus tirginianus 
Cervus canadensis 
Cervalces scotii 
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Ursus procerus . Overpeck Station,^ on C- H. and D. Railway, four 

miles from HamHton, Butler County, 23 feet 
below the surface on “nest of petrified sticks,” 
Youngstown, under 60 feet of gravel.^^ 

In Jackson and Muskingham counties several deposits occur from which 
the remains of mammals have been reported. These are in stream deposits 
evidently laid down by water from the Wisconsin ice. As the deposits con- 
taining the bones are at the base of the sections, they may represent Sangamon 
time. 

In Jackson County (Briggs, at Salt Creek, in the northwestern part of 
the county, the bones of an elephant, thot to be Elephas jacksoni {=columbi) 
were found. The section of the bank at this locality is as noted below : 


1. Yellowish clay 5}^ feet 

2. Yellowish sandy clay^ 7J^ ” 

3. Ferruginous sand, partly cemented with iron... 4-^ inches 

4. Chocolate colored sand 6r mud, the lower part containing remains of gram- 
ineous plants 2 feet 

5. Sandy day, light chocolate colored.... 1 ” 

6. Sand and clay with large proportion of animal matter. Contains fossil 

bones. feet 


Hdght of section, feet 


Many fossil bones are reported from salt wells in this county, including 
the elephant and the 

In Muskingham County (Wyman^^^®) the valley drift of the Muskingham 
River near Zanesville presents the section noted below: 


1. Yellow loam, stratified 8 feet 0 inches 

2. Fine sand 1 ” 0 ” 

3. Fine gravel 0 ” 6 ” 

4. Yellow loam 2 ” 0 ” 

5. Pebbles of igneous rocks 6 ” 0 ” 

6. Yellow sand stratified 0 ” 6 ” 

7. Yellow loam 0 ” 7 ” 

8. Pebbles like number 5 with boulders * 2 ” 6 ” 

9. Fine yellow sand, with remains of elephant 8 ” 6 ” 


Height of section 29 feet 7 inches 


Miller, Proc. Biol. Soc. Wash., XIII, pp. 53-56. Hay (36th An. Rep., p. 775) believes 
that the deposit may be older than the Ulinoian as rock was found 3-4 feet below the bear skuB. 
As the old forest beds in this region are believed to be of Sangamon age it seems logical that 
this ancient bear lived at the same time. 

M^Hay, 36th An. Rep., Geol. Surv. Ind., p. 641. If the depth of 60 feet is correct it 
would probably penetrate the Wisconsin drift and the fossil musk ox may belong to the Sanga- 
mm fauna. , ^ 

Briggs, First An. Rep. Geol. Surv. Ohio, 1838, p. 96. Wyman, Proc. Amer. Assoc. 
Ad. Sci.,X,pp. 169-172, 1857. 
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The teeth of an elephant (Ekphas pintigenius}) vrere found in stratum 9 
and may possibly be referred to the Sangamon interval. 

S. WISCONSIN 

Old forest beds are known to occur beneath the Wisconsin till in this state. 
Alden*''® refers these to the Peorian interval, but they would seem to be equally 
as logically referred to the Sangamon interval. The Illinoian drift sheet 
disappears beneath the Wisconsin drift sheet south of Green Bay, and so far 
as known there are no Iowan drift deposits in the vicinity. If the Iowan ice 
did not reach this region, it may be that the forest of both the Sangamon and 
Peorian intervals are represented in these ancient forest beds. Unless the ice 
was near enough to kiU the trees, there is no reason why the forests, especially 
the coniferous species, could not have existed continuously thru both Sanga- 
mon and Peorian time, and until they were destroyed by the Wisconsin ice 
sheet. 

Lawson*®* records many ancientiorest beds from the region of the Fox Riv- 
er, in Calumet and Outagamie counties. These forest remains are under from 
10 to 100 feet of red till, and are compiosed of moss, leaves, grasses, seeds, limbs 
and branches of trees and saplings, many of the trees being 24 inches in diame- 
ter. Some of the vegetation with their localities are tabulated below. The 
names are those given by Lawson. 

Name Locality- 

Pine cones and logs. Town of Harrison, Calumet County. 

Cedar, black ash, black oak, tamarack Border of Lake Little Butte des Morts. 
Linden (basswood) Forest Junction, Calumet County. 

Lawson says: “All these stumps bear evidence in their ragged heads of the 
trees ha-ving been violently wrenched olBf. The most notable stump field is 
that at Lewis Hankey’s brick yard in the Town of Nasnah, on the west shore of 
Lake Little Butte des Morts, Here the remo-val of twelve feet of red clay in 
brick making has uncovered several acres of stumps still standing and about 
twelve inches high. The bed of vegetable mould and leaves is here several 
inches thick and rests on a thin layer of blue clay.” This forest bed is more 
probably postglacial, possibly representing the interval between a retreat and 
advance of the Wisconsin ice (see p. 118). The forest bed encountered in deep 
wells in various parts of the Green Bay — ^Lake Winnebago region is probably 
of Sangamon age and there is every reason to believe that this deposit underlies 
a large area of the drift. Several well sections north of Appleton afford ex- 

Science, N. S., XXDC, p. SS7. 

«• Bulk Wis. Nat. Hist. Soc., II, p. 170, et seq. 
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amples of the: strata in wMcli the forest is found. Some of these, are noted be- 
'low: '■ ^ .*■ ■ 

' Town of Center . Seven miles north of Appleton 


B.ed clay 

IS feet 

aay 

........ 7 feet 


80 

if 

Sand. 

15' 


........... 25 


Red clay. 

......... .40 " 

W^ood, leaves, stumps 

2 

)> 

Gravel..... 

'1.2 ■ '' 


X 


Red clay 

........ ■ 4 



— 

Trees, leaves, stumps.............. 

........ ,2- 

Depth of well... 

122 


Gravel....,,,... 

........ ' '10 ' ' 




Rock........................................ 

" X'' 




Depth of well...... 

........ '92 


Whittlesey^^® many years ago referred to the same deposit when he des- 
cribed the buried forest of Green Bay at 24 and 50 feet below the surface. 
Some wood examined was determined as cedar. 

A number of instances are on record of the occurrence of wood and old 
soils beneath Wisconsin till in southern* Wisconsin. Both WinchelF^ and 
Newberry^*^^ have reported wood ‘^resembling white cedar from a well 18 
feet deep in Walworth County. Winchell reports a “tamarack” log from a 
depth of 25 feet, with clay above and gravel below, the locality being five miles 
east of Geneva. At Appleton, Outagamie County, red cedar is . reported 
from 30 feet, also in red clay. In Brown County, wood, apparently willow, 
was found in red clay, 50 feet below the surface. 

The variation in the depth below the surface of these deposits indicates 
either a great variation in the thickness of the Wisconsin till, or that several 
horizons are represented. It may also be true that the Wisconsin till contains 
many sticks and logs at various depths which were picked up by the ice sheet 
from the Sangamon or Peorian surface and incorporated with the Wisconsin 

till- 

Alden lists a number of records of vegetal remains from deposits thot to 
lie between the Illinoian and Wisconsin tills, in southeastern Wisconsin. The 
variation in depth indicates probably that several drift sheets have been pene- 
trated. The shallower depths evidently record the stage preceding the re- 
advance of the Lake Michigan glacier. For convenience these records are 
tabulated below: 

Foster and Whitney's report, p. 394. 

Proc. Amer. Assoc. Ad. Scl, XXIV, pp. 54-55. 

. Ckol. Ohio, 11, p. 31. 

Professional paper 106, U. S* G. S., pp. 177-179. 
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CO'Unty ' 

Township 

'T>epth 

Character 

Marquette 

Westfield 

230 

Carbonaceous matter 


Montello 

20 

Logs 

Green, Lake, , 

^^rooklyn 

100 

Leaves 

Sauk , 

Delton 

260-270 

Twigs 


Delton 

292 

Muck 


Greenfield 

190 

Muck 

Dane , 

Middleton 

100 

Peat 


Middleton 

92 

Wood 


.Mydleton 

80 

Black material 


Madison 

240 

Wood 


Fitchburg 

1!2 

Peal 


Fitchburg 

135 

Muck and driftwood 


Dunkirk 

200 ^ 

Wot>d 

Eock 

Harmony 

i 40 1 

Blackish clay ■ 


Harmony 

125 

Muck. . 


Johnston 

! 40 

Muck ■ 

Walwoth 

Richmond 

' 230 

Black soil 

Jefferson 

Farmington 

60 

Wood 

Waukesha 

Summit 

m 

1 Muck 

Washington 

Hartford 

30 

Muck' 


Addison 

30 

Soil, tamarack tree 

Fond du Lac 

Fond du Lac 

30-50 

Black dirt, woixl 


Eden 

90 

Muck 

Walworth 

Lafayette 

180 

Muck 


Bloomfield 

98-141 

Wood 


East Troy 

60 

“Iron ore’' 

Kenosha 

i Salem 

50-60 

Gas 

Milwaukee 

Greenfield 

26 

Bkck sand 


Franklin 

24 

Black loam 


Oak Creek 

114 

“Dry turC* 

Waukesha 

Lisbon 

50 

Black soil 

Washington 

Polk 

180 

Muck or i-mt 

Washington 

Jackson 

250 

Black peal 

Sheboygan 

Holland 

60 

Muck 


Holland 

too 

Black muck and leaves 


Holland 

62 

Black muck 


Weidman*®® finds evidences of five drift sheets in Wisconsin — the pre- 
Kansan, Kansan, Iowan, Early and Late Wisconsin. An interglacial interval 
is noted between the second and third drifts, i-e. the Sangamon. The loess is 
considered later than the third (Iowan) and older than the fourth (post-Iowan 
or Peorian). Much interesting and valuable information awaits the student 


Science, N. S., XXXVII, p. 456. 
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who wiir take' the trouble to study and’classify the material in these buried ^ 
forests; There should also be found with the vegetation a varied fauna of 
rnollusks and insects, as well as vertebrates. 

6. MINNESOTA 

Upham has recognized the Sangamon interval in Minnesota, tho no evi-^ 
deuces of life are mentioned. The location of this stage is thus deseribed.^®^ 
Three chains of lakes on the till area of Martin County, one of the central 
counties of the southern tier in Minnesota, adjoining Iowa, are ascribed to inter- 
glacial erosion of rivers flowing south, where now the courses of drainage pass 
eastward. The duration of this interglacial stage is estimated by Wlnchell, 
from changes of the course of the Mississippi River in and near the Twin Cities 
of Minneapolis and St. Paul, to have been about 15,000 years. It seems to be 
represented in the hfetory of the Quaternary lakes Bonneville and Lahontan 
by the stage of their desiccation between their previous prolonged stage of 
high water and their ensuing higher but more brief rise of water; and it is 
correlated with the Sangamon interglacial stage between the Illinoian and 
Iowan stages of glaciation. Its time is estimated to have been approximately 
from 40,000 to 25,000 years ago. 

7. MICHIGAN 

It is believed^®® that the older drift sheets extended over Michigan, the Kan- 
san from Keewatin and the Illinoian from Labrador. Beds of muck and peat 
have been found between drift sheets in deep borings as far north as Hopkins in 
Allegan County, and near Shelby in Oceana County. These occur at a depth 
of about 150 feet. It is not definitely known whether the overlying drift in- 
cludes the Iowan or is exclusively Wisconsin. At Ann Arbor borings struck a 
much harder sheet of till than the Wisconsin in the lower part of the till. The 
harder till is probably Illinoian. Its thickness at Ann Arbor is 30-40 feet, but 
north of Ypsilanti it is 200 feet thick. 

In a later publication^®® Leverett refers certain old soils to the post-Illinoiaii 
stage. These references include several mentioned above. The specific 
iocalties^are: 

Near Avoca, St. Clair County. 

East Fremont, Sanilac County. 

Near Hillsdale, Hillsdale County. 

Near Allegan, Allegan County. 

, West of Shelby, Oceana County. 

Science, N. S., XXXVII, p. 457; Int. Geol. Congress, 12tli session, Canada, 1913, 
pp. 1-1 1. Many of the strata mentioned are referred in the present work to the Yarmouth 
interval. See page 262. 

Leverett, 6th An. Rep., Mich. Acad. ScL, p. 105. 

^®®Mich. Geol. Biol. Surv., Geol Ser., Ho. 7, pp. 53-54. 
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In Bay County a number of c<ml shafts penetrate several tills and inter- 
glacial deposits.*®’^ These are tabulated below: 

Near Amelith. Shaft of,, Pittsburg Coal Co. 

'Soil.deposit at 1,10 .feet,, underlaid by beds of sand and gravel and overlaid by clay drift 
of Wisconsin age. ' ' 

Shaft of Hecla mine, northeastern part of Frankenlust Township. 

Fragments of trees in beds of sand just above the bed rock, at a depth of 85 feet. This 
vegetal deposit is probably contemporaneous in age with the 1 10 loot bed near Amelith, 
which may be Sangamon, 

Section 19, Bangor Township. 

Vegetation at 80 feet, underlaid by 37 feet of boulder clay. 

In the old Monitor shaft (S.E. Sect. 28, T. 14 N, R. 4 E.) at a depth of 
45 feet a vegetal deposit was found. 

Section of Mmilof Shaft * 


1- Clay 4S feet 

2. Upper Monitor soil,... 4}^ ** 

3. Clay 51|^^ 

4. Sand, lower Monitor soil 10 inches 


The upper Monitor soil contains inapressions of leaves, twigs, etc. Just 
what relation the two clays and the two soils bear to the intervals beyond the 
Wisconsin is not clear. If there was an Iowan drift in Michigan number 3 
might be this one; or it might be early Wisconsin drift. The stratigraphical 
position of these deposits is not yet clear. 

At two localities in the Upper Peninsular, one near Hessel and the other 
in the region about Isabella, to the north of Big Bay de Noc, there are deposits 
of fine, pink, thinly laminated, highly plastic clay which as shown by its fine- 
ness and evenness of bedding was laid down in a large water body,^®*^ Similar 
clay is perhaps present at other localities in the same general region, concealed 
beneath deposits of sand and possibly of till, but evidence in this connection 
is at present wanting. Of these deposits Russell says, ^^The deposits of clay 
briefly described above, are of the same character as much larger deposits 
exposed near Sault Ste, Marie and occurring widely on the Lake Superior shore 
of Michigan. Judging from the pronounced physical characteristics of the 
clay at these several localities and its knovm relation to other and associated 
deposits, it seems evident that it was laid down in a single widely extended 
water body. No fossils have been found in it to show whether it is of marine or 
lacustrine origin, but the presumption is that it was deposited in a lake. As 
to the date at which this lake existed no good evidence has as yet been obtained 
in Northern Michigan, but during the past summer similar day previously 
known to exist in the northern portion of southern Michigan has been shown 

Cooper, Rep. State Board Geol Surv., 1905, pp. 152, 340, 341. 

RusseU, Rep. Geol Surv. Mich,, 1904, pp. 93-94, 
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by Frank Leverett to be^ several hundred feet thick and of older date than 
the surface morainal deposits of the region and to rest upon older glacial de- 
posits; It is thus shown to have been deposited previous to the southward ad- 
vance of the Wisconsin ice sheet. This is a highly instructive discovery, and if 
as now seems probable, the pink clays of northern Michigan were deposited in 
the same lake as the similar clays in southern Michigan, the existence of an 
inter-glacial lake in the Great Lakes basin of comparable size with Lake Algon- 
quin is made manifest/' These clays may be of Sangamon age. 

Sherzer^^® mentions liiinoian drift in Monroe County with ^^coal” (probably 
compacted peat) above drift; and Davis^^^ mentions pre- Wisconsin drift in 
Tuscola County. Many years ago^^^ Wm. Logan recorded the presence of a 
deposit 12-14 feet thick, containing roots and limbs of trees, at Grand Sable, 
south shore Lake Superior. The deposit rested on bluish-drab clay and was 
overlaid by a bed of sand interstratified with gravel 300 feet in tiiickiiess. It 
is not known what interval the vegetation may represent 

Taylor^^^*' states tliat pre-Wisconsin till occurs beneath the Wisconsin 
drift in the area of the “Thumb" in Michigan. Of this deposit Taylor says: 
“Till older than that deposited by the Wisconsin ice sheet seems to underlie 
more or less continuously all of the later or Wisconsin drift in Indiana and the 
southern peninsula of Michigan. " Old soil in places overlies this older drift. 

8. NEW YORK: 

Evidence is accumulating, indicating the presence of a till sheet beneath 
the Wisconsin drift sheet. Just which drift sheet is represented has not been 
definitely stated, but it is apparently referable to the till beneath the interglacial 
deposits at Toronto, which is thot to be the lUinoian stage. In the Keuka Valley, 
wave cut terraces have been observed which arej^elieved to have been produced 
by a pre- Wisconsin glacial lake.^^^ In the Finger Lake region of New York a 
pre-Wisconsin drift has also been detected.^^® In the Mohawk Valle}^^*^^ the 
hardpan referred to in the well sections evidently represents the liiinoian till 
sheet. 

Well borings in western New York indicate that several drift sheets have 
crossed the state. Spenceri^^ has published a well section taken in the Whirl- 
pool-Saint Davids gorge, Niagara River, which exhibits several tills and inter- 
glacial deposits. 

Geol Surv. Mich., VII, part 1, pp. 126-127. 

An. Rep. Geol. Surv. Mich., 1908, pp. 121-358. 

Geol. of Canada, 1863, p. 905. 

Mon. LIII, U. S. G. S., pp. 261, 289. 

Carney, Amer. Journ. Sci., (iv), XXIII, pp. 325-335, 1907. 

Carney, Denison Univ. Bull., XIV, pp. 3-18, 35-46, 1908. 

Brigham, Bull, Geol Soc. Amer*, IX, pp. 189-190. See also Fairchild, Bull. Geol- 
Soc. Amer,, XX, p. 632. 

Bull. Geol. Soc. Amer., XXI, p. 436, 1910. 
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, Possible rorrelaimt ,. 

■; Character of deposit 

Feei 

Told 

Wisconsin till 1... 

Wisconsin till ■ 2... . 

Reddish clay with few pebbles and glaciated stones. 

Rounded gravel (2 feet) over light brownish fine, sandyi 
loam, which is also calcareous (38 ft.) 

40 

40 

40 

80 

Wisconsin till................ 

Small angular to rounded gravel mostly quarfisite, in 
red: clay matrix, (4 feet).-; loam with gravel as above (10 
feet); angular gravel with little clay binding (26 feet).... 
Bluish clayey sand with angular fragments (boring here- 

was rapid with admixture of recovered materials) 

Six inches of fine white sandy soil, deo.xidiaed, with 
! twigs and a. well preserved trank of a northern white' 
spruce. It. rests on^ a grayish clayey sand, which, when 

1 , the calcareous and ferruginous matter are removed, is' 
similar to the 'deoxidised soil above. Alfo contains 
■ twigs...„............ 

(Early) 3 

Wisconsin till 

40 

120 

(Early) 4 (Iowan?) 
Interglacial 

66 

186 

hand surface 
Sangamon 
(Scarboro beds ) 5 

34 

220 

Interglacial 

Angular and subangular gravel, mostly quaratite, size 
of peas, with some earthy binding materials in variable! 
layers. At 16 feet below the top was brown rusty sand 
(indicating an intei^lacial surface) strongly magnetic. : 
At IS feet the fragments were large, subangular at: 
base............... i 

Scarboro beds 6 , 

23 

243, . 

Interglacial 

Loamy sand with quartzite pebbles, which at base are! 
rounded............ I 

Don beds ? 

16 , 

259 

Interglacial 

Very fine siliceous flour, somewhat calcareous, but veryj 
rich in magnetic sand. Deposit held water, flowed up- 
ward in casl&g for 8 feet, like cement, and stopped the; 
boring 

(Sangamon) 

Don beds ? 


268M 

Interglacial or glacial. 
(Probably Illinoian 
till) 

To more than,.-,.,..,,.......,. 

im 

50 

293 

This is the level ^of the whirlpool but the drift may 
for .^(1 or 190 feet, less or more 




Spencer refers the wood in stratum 5 to the Scarboro beds at Toroiito^^* 
and this correlation appears to agree with the evidence. The above inter* 
pretation of the well section strata may not be correct but it appears to be in 
conformity with the evidence, as compared with the section at Toronto* Kin- 
dle and Taylor^^^ do not name the drift sheet beneath the Wisconsin, nor do 
they discuss this well section. 

An interglacial fauna of possible Sangamon age has been observed at the 
south end of Cayuga Lake.^^® This deposit is on the west shore of the lake, 
between Taughannock Falls and Frontenac Beach in a small ravine which 

aT,p, 438. 

Niagara Folio, p. 9. 

Maury, Joum. Geol, XVI, pp. 565-567* 
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has cut through one of the delta terraces so common in Cayuga Valley. ” A 
vertical section is shown below: 

Drift ^ 20-30'.feet^ 

Gravel and sand several inches. 

Fossiliferous clay.................... 5-'8 feet. 

Boulder clay...... 10-15 feet. 

Devonian shales 10 feet above lake level 

The lower boulder clay probably representing the lilinoian tillj is oxidized^ 
indicating a period of erosion. The fossils, mostly molliisks, are imbedded in 
a slaty blue clay, loose and peaty at the base, but becoming more compact 
toward the center and upper parts. The lower, peaty deposit is composed 
almost wholly of plant remains. These have not yet been identified owing to 
their very imperfect state of preservation, p would be of great interest to 
compare these plants with those found at Toronto in supposedly equivalent 
beds. The mollusks obtained from this deposit have been determined as 

X Valvata irkarinata 
X Amnicola limosa 
X Physa helerostropha 
X Planorbis mtrosus ( = hiamnatus) 

” deflectus 

” ientusX^trivolvis?) 

X parvus 

X Galba elodes 
’’ palustris 

Comparing the above list with the Don beds at Toronto, we find that 12 
species out of 18, or two-thirds, are common to both localities (an x in the above 
list signifies that the species is found in the Don beds). The difference is purely 
one of habitat, the Cayuga Lake deposit representing the quieter waters of a 
lake, such as the Cayuga of today, while the Toronto mollusks lived on the 
shores of, or in an estuary near the rougher waters of the ancient Lake Ontario. 
It is interesting to note that at the present time all of the above species are 
living in Cayuga Lake. 

. Rich and Filmer/^®^ in a study of the gorge of Six Mile Creek,' near Ithaca, 
find evidences of three glacial stages and two interglacial intervals. Their 
interpretation includes (pages 73-74): 

1. Fregladal time, 

2. B'irst glacial epoch. 

3. First interglacial epoch. 

4. Second glacial epoch. 

5. Second interglacial epoch. 

Journ. GeoL, XXIII, pp. 59-80, 1915. 


follows: 

X Anodonta grandis 

” grandis footiana 

” marginata 

X Lampsilis ItUeola 
X ” untricosa 
X Sphaerium stdcatum {—smile) 
X Pisidium compressum 
” virginicum 
X Campeloma decisum 
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6. Third glacial (Wisconsin) epoch. 

7, Post-Glacial time. 

Number 3 may be of Yarmouth age and number 5 of Sangamon age; or 
these may be respectively of Sangamon and Peorian age. Number 5 might 
also be an interval between older and later Wisconsin time. Tarr’s section 
from artesian well borings in Ithaca may include some of the strata mentioned 
above (seepage 149). 

Of Sangamon land surfaces there is but little evidence. In the Watkins 
Glen-Catatonk Folio/''® reference is made to an older drift in Watkins Glen, 
underlying 100 feet of Wisconsin drift. In the blue clay underlying the drift 
and overlying a bed of sand and gravel, the leaf of an Arctic willow (Salix 
reticularis) was found. This deposit is thot to have been laid down during the 
advance of the Wisconsin ice, and the willow adds additional weight, as it 
represents a cold climate. 

The remains of a mastodon, together with vegetation, were found in pot 
holes in the bed rock at Cohoes, Albany County, beneath the drift. These are 
at least as old as the Sangamon, if indeed, they are not of greater age. Six 
species of trees are represented.*®" 

Pimis strobus Larix amerkam {”»larkma} 

Picea canadensis Acerrubrum 

” fiigra {—niariana) Betida alba 

A beaver dam with, beaver cut sticks was also observed. 

Many years ago^®^ a fox {Urocyon cinereoargenlatus?) was reported from 
Broome County “in fine clay beneath drift, in elevated ground which separated 
the upper courses of the rivers Delaware and Susquehanna near the line which 
divides New York and Pennsylvania.’'* The bones were found 40 feet below 
the surface at a point 1375 feet above tide. The deposit appears referable 
to the Sangamon interval. 

A tusk of a proboscidian, probably of Mammut amerkanum^ was found 
recently in a gravel pit in Pony Hollow, twelve miles southwest of Ithacad^^* 
The deposit was stratified sand in a terrace whose top follows the valley wall 
above the outwash gravel plain which occupies the floor of the valley. The 
exact origin of this Pleistocene terrace is obscure but it is certainly not later 
than the end of the occupation of the valley and may be earlier. ** It is possible 
that this terrace may be post-Iilinoian and the tusk of Sangamon age. 

U. S. G. S., Atlas Ho. 169, p. 26. 

Amer. Joum. Sci., (ii), HLIH, pp. 115416, 1867. 

Redfield, Proc. Amer. Assoc. Ad. Sd., 2ad Meetlag, 1850, pp. 255-2S6. 

Sheldon, Science, N. S., XLI, pp. 08-99. 
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In Allegheny County, at Angelica, on the Genesee River, parts of trees 
have been observed beneath tough, firm clay, several yards below the surfaced®® 
This is near the margin of the Wisconsin drift sheet and possibly represents 
either a Sangamon or a Peorian soil horizon. 

Steller^®®^ recognizes an interglacial interval in Ms study of the Saratoga 
Quadrangle. Of this he says: In the region witMn which is included the area 
of the Saratoga Quadrangle the glacial period, or Ice Age, was broken by at 
least one interglacial epoch. This deduction is made from the fact that the 
Hudson River in its course across the southeastern spur of the Adirondack 
Mountains occupies an indubitably geologically recent valley of trench-like 
form and yet one that is cut in till 

Fairchild^®^* also recognizes the possibility of a pre- Wisconsin ice invasion 
of New York, and says: ^The accumulating evidence of more than one glacial 
epoch in New York adds force to the thought that some of the peculiar 
relief features of the region have been produced by multiplicity of glaciation and 
glacial drainage. The lowland of St. Lawrence Valley and east of Lake Ontario 
exhibits many anomalous features which harmonize with this view. ” It would 
seem, therefore, that the presence of a pre-Wisconsin ice sheet, probably 
Illinoian separated from the later drift sheet (Wisconsin) by an interglacial 
interval (probably the Sangamon), is clearly indicated in New York State. 

9. NEW ENGLAND STATES 

One or more interglacial intervals are represented in New England. Near 
Brandon, Vermont, 50 feet below the surface, lignite was found and was said to 
be covered by a true drift. In Maine, New Hampshire, and Massachusetts 
the complexity of the glacial deposits has been recognized and an effort has 
been made to correlate the New England divisions with those of the Mississippi 
Valley. All of the till sheets, as well as the interglacial intervals, are recog- 
nized,^®^ These are mostly of marine origin and need not be considered here. 

In the Connecticut Valley there are certain phenomena wLich represent 
either interglacial intervals or prolonged oscillations of the Wisconsin ice front 
Emerson says:^®^ In the long cutting of the canal railroad extension near the 
camp meeting grounds on the north line of Northampton, the interlocking of 
the till and sand deposits showed clearly that the ice after receding from this 

Tomlinson, Amer. Journ. Sci., (i), XXIII, p. 207. 

Bull N. Y. State Museum, No, 183, pp. 1-50. Also Bull. No. 45, pp. 1-104. 

^*‘3 Bull N. Y. State Museum, No. 160, p. 18. 

3wa Thompson, Proc, Bost. Soc. Nat. Hist, 1851, pp, 33-34. 

Clapp, Bull. GeoL Soc. Amer., XVIII, pp. 505-556, Correlation table opposite page 
512. References are given to other works on New England glacial deposits. 

Holyoke Folio, p, 7. 
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point in the valley twice readvanced over it. ” At this point a section exhibits 
the following strata: 

, Dmmlin peak,'' X. 

Beach' sands, 12-1 5- feet. First interval of recession.'' ■ 

^ ^ First readvance of ice. 

' Sands of high terrace type,' 22 feet. Second interval of recession. 

Till, 8 feet. Second readvance of ice. 

Coarse, cross-bedded sands, x. Third recession of ice. 

This section is 40 feet thick and the strata may be seen for upwards of hal 
a mile from north to south. Comparing this <lata with the paper of Clapp^^ 
it would seem to fit in with the general classification of glacial tills and inter- 
glacial intervals. No biotic remains have been observed in the sands between 
the tills. , ■ ■ 

Somewhat recently, excavations in the City of Boston have uncovered strata 
apparently referable to one or possibly two drift sheets of pre-Wisconsin 
The evidence for these “consists of a zone of extremely weathered material 
beneath the Wisconsin drift, an erosion unconformity, different types of de- 
posits, a slight trace of an interglacial soil, some interglacial subsoils, and an 
apparent difference in the direction of the source of included debris. It was 
possible to determine with some accuracy the zone of post- Wisconsin oxidation, 
and the final shaping of the ridge in which this evidence was found appears to be 
due to the readvance of an ice ^eet which slightly contorted the upper- 
most winter lain materials. The axis of this ridge is accordant with the direction 
of the striae of the last glacial advance in the region. ’^ 

As is the case in New York State, evidence is accumulating which indicates 
complexity in the glacial deposits of the New Fmgiand States; and it will pro- 
bably be found that several of the ice sheets overran this territory and were 
separated by interglacial intervals' correlative with those of the areas farther 
west ■ ■ ' ■ . 

10', ^'CANADA 

a. The Toronto Formation 

The most complete interglacial biota at present known is contained in the 
sands and clays at Toi'onto, Ontario. These are placed by Coleman^®® in the 

lasa Wentworth, Science, N. S., XLII, p. 58. 

Interglacial Periods in Canada, pp. 12-14. Coleman later (Bull. Geol. Soc. Amer., 
XXVI, pp. 243-254) refers these fossil remains to the Aftonkn interval The fauna is, how- 
ever, more like that of the Yarmouth or Sangamon, The complexity of the upper drift de- 
posits seems referable to the fluctuations of the ke fronts of later ice sheets. The Aftonkn 
contains a number of e.xtinct mammals which arc absent from the Toronto formation, and the 
position of the Toronto deposits with relation to the old soils and other interglacial phenomena 
of adjacent regions, seems to place it rather in the Sangamon Interglacial interval 
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post-Illmoian or Sangamon interval The Toronto beds exhibit the foEowing 
section'',(figiireS) : ' ■ 


Boulder clay number 4 .... 

Stratified sand overlying stratified clay. 

Boulder clay number 3................. 

Silty sand, upper layers crumpled......... 

Boulder clay number 2... .... 

Cross-bedded sand............^. ...... 

Boulder clay number 1.... 

FossfflfCTOus saudi < ..... 
Peaty clay ) i •— 

Below Lake Ontario (Don beds). 

Boulder clay (IHmoian tiE) ......... 

Hudson River shales..,. ........ 


48 feet 
36 
32 
25 

9 

29 n 

24 ** 

59 

92 

35 ': » 

' x 


Height of section 389 ** 


After the Illinoian invasion, the ice must have receded in much the same 
manner as during the Wisconsin waning, forming lakes comparable to glacial 



Figure 5. Section of strata at Scarboro Heights, near Toronto, Ontario. 

I I. Boulder clay number 4... ......48 feet, 354 feet above the lake 

H 11. Stratified sand overlying stratified clay. 36 feet, 306 

G III, Boulder clay Number 3 32 feet, 270 ” ’’ ” 

F IV. Silty sand the upper layers crumpled 25 feet, 238 

E V. Boulder clay number 2 9 feet, 213 ” ” ” 

D Cross-bedded sand 29 feet, 204 ” ” ” 

C Boulder clay number 1 24 feet, 175 ” 

B Fossiliferous sand .......59 feet, 151 ” ” 

A Peaty clay 92 feet, 92 ” » ’’ 

Level of Lake Ontario.. x 

The Iroquois terrace and the bed of the old Dutch Church River are also shown (After 
Coleman, Bull. Geol. Soc. Amer., X, figure 4). 

lakes Whittlesey, Warren, Iroquois, and possibly including other series of 
lakes in the west, Eke Algonquin and Nipissing. The level of this interglacial 
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lake was at first about that of the present Lake Ontario (possibly somewimt 
lower), but later rose to 60 feet (Don beds) and fmaliy to 150 feet zhmc the 
present level (Scarboro beds), .This change of level was due probably to the 
rising of the outlet at the east end of the Ontario basin (differential elevation). 

Previous to the formation of the Don beds the underlying Illinoian toulder 
clay had been eroded by streams to a depth of 15 feet (the lower portion being 
in shale rock). A rich forest of deciduous and coniferous trees had also 
migrated northward, and the mammoth, mastodon, and bison roamed the coun» 
try. The great variety of this forest covering is indicated by the number of spe- 
cies of plants which have been found in this deposit. These are listed below: 


Acer pleislocenicum 
spicaium 
” toroniomnsis 
Asiminia triloba 
Carya alba 
Cercis canadensis 

Chamaecy parts sphaeroidea ( - thyoides) 

Chara species 

Ckthra alnifolia 

Crataegus punctata 

Cyperaceae species 

Eriocatdon species 

Fraxinus americana 

sambuciformis nigra) 

” quadrangulata 
Festuca ovina 
Gleditsia donensis 
Hippuris vulgaris 
Hypnum species 
Juniperus virginian<M 
Larix americana {—larkina) 

Maclnra aurantiaca (^pomifera) 

■ ■■ i.. ■ ■■ ■■ 


Osirya virginica 
Fkm nigra ( mmariam) 
species 

Finns strobus • 

FhUnus occidentaUs 
. Fopidus hcdsmmfera 

' . grandidmtata . ■ ■ 

.. Frunus species 
Quercus cdba? ’ 

acuminala (^muMenbergmi) 
” macrocar pa 
** oblongifolia 

obtusiloha {^stellatd) 
rubra ■ 

” tifwtorla i^vdjdina) 

Robinia pseudo-acacia 
Salix species 
Tarns canadensis 
Thuja occiderdalis 
Tilia americana 
Ulmus amerkamis 
racemosa 

VaccmiuM uUgimst4m 


Of the above species three are extinct, Acer pieisiommtmi A. tcrmiomms, 
and Gleditsia donmsis. The waters of the interglacial lake teemed with mob 
lusks, over 40 species having been recorded, as noted below: 


Peiecypoda 

Fusconaja tmdata {^trigona) 
solida 

Crenodonta undulata 
Qnadrula pustulosa 

” pustulosa schoolcraftensis 
Fkurohema coccineim 
pyramidakim 
clava 


Gastroi>oda 
Campeloma decistm 
Flmmcera dmakm 

elevaium kimii? 
suhuiare 
Gonkbasis depygis 
** hddemmi 
Somat&gyrus isogoms 
Amnkola Umosa 
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EllipHo phhosus 
Anodonta grmdis 
Ptyckohranchus pfmeolus 
Eurynia recta 
Lampsilis luteola 

” venirkosa ( = occidens) 

Spkaerkm sulcatum {^simile) 
fhomhoidetim 
” striatinum 

” solldtdum 

Pisidhmi adamsi 

compresstm 
’’ noveboracense 


Amnicola limosa porata 

” emarginata ( = oUusa) 

** cincimatiensis ( ~ sayana) 

Vahataificarimta 

Physa mmllaria 
keterosifopha 

Planofbis bicarimtus (^anirosus) 

” pardus 

Galba elodes 

” ohrussa {^iesidiosa) 

Succinea avara 

Bifidaria armtfera (=armata) 


Several C37prids and beetles (mostly wings) have also been obtained from 
these beds. The mammoth or mastodon, the bison and a fish comprise the 
vertebrate fauna. 

A study of the biota of the Don beds suggests (as previously stated by 
Coleman and Penhallow) that during the Sangamon interval a warm climate 
prevailed in this region, as warm or warmer than the present, perhaps like that 
of southern Ohio or Pennsylvania. Such plants as the paw-paw (Asiminia 
triloba), the osage orange {Madura aurantiaca), as well as species of maple, 
ash, oak, hickory, elm and basswood, indicate a genial climate. (See Penhal- 
low, Trans. Roy. Soc. Can., X,. page 67, 1904). The unionid molluscan fauna 
also indicates the same thing. Three species, soUda, dava, and pyramidata 
do not now live in the St. Lawrence drainage, being confined to the Ohio and 
Mississippi valleys, farther south. Four species, phaseolus, coccineum, pustu- 
losus, and undata still live in Lake Erie, but not in Lake Ontario. The other 
species are now common in Lake Ontario and tributary streams. Of the 
gastropods, Fleurocera elevatum Imisii and Goniobasis depygis do not now live 
in the Ontario basin. The molluscan fauna is strongly indicative of the 
Mississippi Valley region, all of the species enumerated being found at the 
present time within its borders. The postglacial origin of the fluviatile biota, 
therefore, must have been in this region, where they had been crowded by the 
lilinoian ice invasion. From here, via an outlet at Chicago or perhaps one at 
the western end of Lake Erie (like the. Fort Wa 3 me outlet) the aquatic life 
returned and repeopled the devastated territory. 

Immediately above the Don beds is a deposit of stratified, peaty clay, 92 
feet in thickness, the thin sheets of peaty material, mixed with mica- scales, 
occurring every inch or two. These peaty layers, which may well represent 
annual floods, when a Laiirentian river from Georgian Bay built up a delta of 
clay and sand in Scarboro Bay extending to the north, and communicating with 


Simpson (Proc. U. S. Nat. Mus., XVI, p. 593) says of this species ** remarkably de- 
pressed^’; it probably should be referred to Vahata hicarinata perdepressa. Fleurocera pallk 
dumi is mentioned by Simpson, but does not appear in Coleman’s lists. 
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■a large lake 150 feet higher than the present Lake Ontario, contain the remains 
of the .largest single fossil insect fauna at present, known, embracing 31 genera 
and 72. species.. The late Dr. S. H.: Scudder enumerates the following species 

Family Carabidae 

Pterostickus frmtm 


Elepkrus irregularis 
Loricera glacialis 


destrwMs 


” lutosa 


gdidus 

exita ' 


depleius 

Nehria ahstrmla 

Badister antecursor 

Bembidmm glaciatum 

Phtynus casus 

” hayivardt 

' . »> 

hind el 

vestigium 

■ff 

haili 

'*'* vanum 

n 

dissipatus 

preaeteritum 

if 

desuetus 

expteium 

if 

haritii * 

” dmnmsum 

if 

delapidatus 

Patrohus gelatus 

ff 

exterminatus 

** decessus 

it 

inter glacialis 

frigidus 

if 

interitus 

Pterosticims abragatus 

ft 

longaevus 

destUutus 

Har pains com! it us 


Coelamhus derelickis 
crihrarius 
** itif emails 

” disjeclus 

Gyrims confnis 

Cyntbiodyla exsthicla 

Gymniisa absens 
Quedius deperditus 
Philonthus claudus 
Cryptohium detectum 
cinelum 

Lathrohium interglacial e 
antiquatum 
” debilitalum 

” exesum 

■ mhihUum 

Donae/la stirla 
Contr. to Can. Fal, 1895, 


Family By tiscidae 

Eydfopmis manmatus 
inundatus 
’’ seclus 

Agabus perditus 

Family Gyrinidae 

Family Hydrophilidae 

Family Staphylinidae 

Lathrohhm frustum 
Oxyparus stir lac us 
Bkdius giaciatus 
Geoilfomkus siirkidii 
Acidota, crenata (var. nigm) 
A r pedium stillkM u 
Ohphfum celalum 
arcanum 
defectum 

Family Chrysomelidae 

D&mcia pampaUca 

See also bibli<^raphy at end of this volume. 
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Erycus consumptus 
Anthonomiis eversus 
’’ fossiUs 
lapsus 

FMoeosimis squalUens 


Family Curculionidae 

^ Orchestes ams 

Centrims disjmckis 


Family Scolytidae 


The plants first observed in the Scarboro beds number over a dozen species, 
as noted below: 


halsamea 

species 

Carex aquatUis 
reticulata 
Equisetum species 
Fmtinalis species 
Hypmm commutakm 


Eypmim rewhem 

{— Drepamcladus intermedius) 

* Larix americana 
Lycopodium species 
Oxycoccus palustris 
Picea alba {^canadensis) 

* Sdix species 

* Vac^cinium uUginosum 


Later/®®* Coleman adds seven species of plants from the Scarboro beetle 
beds. The plants were identified by W. L. McAtee. 


Scirpusflmiatilis 
Potatmgeton species 
Ceraiophyllim demersum 
Polygonum species 


Ckenopodium species 
Brasenia purpurea 
Prunus cf. pennsylvanicus 


The plant and beetle remains indicate a period when the climate was much 
colder, like that of Labrador, perhaps, cold and wet. It is to be noted that 
the rich fauna of the warm temperate climate has mostly disappeared the spe- 
cies being replaced by those able to withstand the rigors of a cold-temperate 
winter. Only three species of plants are common to both deposits. These 
are indicated in the above list by an * All but two of the 72 species of beetles 
are extinct, a significant fact, indicating that this group of animals has not yet 
reached a static condition, but is now passing thru a period of active evolution. 
The great number and variety of species now living also indicates the same con- 
dition,"' ' 

The peaty clay is covered with 59 feet of stratified sand, containing a few 
mollusks, trees, and vertebrates, which have been identified as follows: 


Trees 


Abies balsamea 

Sphaeriumf abate 

” rhofnboideum 
Valvaia tricarinata 


Mollusks 


Larix americana i^laricina) 

Planorbis species 
Lymnaea species 


Bull. Geol. Soc. Amer., XXVI, p, 247, 
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'Vertebrates 

..Mammoth ' BismUsm 

Mummut mierkmmn, . . Rangifer caribou 

These beds were apparently laid down in a shallowing lake where the 
waves formed sand flats and bars, and where an interglacial river Humber 
from the west brot down sand and gravel. The shells occur in the upper 

layers. 

' Following the period of the cold temperate, climate the lake fell and the 
beds were eroded by three interglacial streams, situated near Rough Creeh, 
Highland Creek, and in the Dutch Church Valley. At a later period the entire 
region was successively covered by three till sheets, representing, probably, the 
early and late Wisconsin invasions. 

The Sangamon interval appears to be represented near Hamilton, at the 
west end of Lake Ontario. Excavations made in Hunter "Street, of that city, 
revealed the bones of an elephant and pieces of wood at the base of a blue till 
referred to the Iowan stage, but more probably representing the earlier Wiscon- 
sin till About a mile to the west of this section mammoth tusks and bones 
were found at a depth of 45 feet beneath hardpan. 

In certain sand pits in western Toronto, near Christie and Shaw streets, 
there are interglacial deposits of cross-bedded sand and gravel laid down by 
powerful currents. In these beds the bones Bism^ CervakeSj Masiodmi and 
Elephas, as well as ivory and a few shells, have been found. The relations of 
these sands to the other beds are uncertain, but they are doubtless interglacial 
and are probably correlative with the upper Scarboro beds. The Cend^es 
has been described as C, boredis, 

b. Other Canadian Deposits 

Interglacial deposits occur in various places along the Canadian shore 
of lakes Erie and Ontario. Strata of this age have been studied at Port Rowan, 
Norfolk County; Brosiville, Leeds County; Prescott, Greenville County; and 
Cornwall, Stormont County, A generalized section is shown below,*^^ (This 
section applies especially to the Ontario peninsula). 

Possible correlation 
Postglacial 

Wisconsin till. 

Sangamon interval. 


Faull, The Natural History of the Toronto Region, Ontario, Canada, p. It* 
Chalmers, Can. Geol. Surv., Rep., 19D1, pp. ld7-16S A, 1905. 


Formation 

1 . Clay and sand with gravel near the summit; contains 
Macoma. .. 

2. Boulder clay. 

'3. Arenaceous and silty beds. 

4. Gray, partially oridissed, brownish day, thinly stia- 
tiied, sandy in spots. The Sangean clay* 

5. Stratified, bluish-gray day. The Erie day, wth 
^ fossils. 
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Illinoian till 6. Boulder day, usually a thin sheet 

7. Decomposed rock in situ. 

8. Surface of fundamental rock. 

Iowan till does not appear to be present in this part of the country; 

The following fossils have been secured from number 5 of the section. 

Campeloma 

Sticcinea oUiqua {==ovalis) 

Folygyra thyroUes 

In the vicinity of Lake Simcoe, Ontario, two till sheets occur, separated by 
stratified sand, gravels, and clays. The lower till is only exposed in the beds of 
streams where it is seen to be composed of hard, compact sandy clay till without 
stratification and with polished and striated boulders. Some of the best sec- 
tions are in the bed of Lovers Creek, about one mile east of Allendale. The 
upper till in places forms but a thin veneer over the interglacial sands and 
gravels.^®^ 

On the Hudson Bay slope interglacial deposits occur on Moose. River, 
fifty miles from the mouth, and at the foot of Long Portage, Missinabi River, a 
tributary of the Moose. The first deposits are lignitic, the second coarse peat. 
Penhallow^^^ records the following plants from these strata.^^'^ 

Larix amerkam i^laridna). (1) 

P-kea nigra (^mariam), (2) 

Distkhkm capillaceum i—Dkkelyma capillaceim) {2) 

Hypmm recurvans (2) 

Lycopodium sp^ci^ (2) 

South of James Bay a number of interglacial deposits have been observed, 
but it is not known whether they are referable to the Peorian or to the Sanga- 
mon interval. These are briefly described below 

(1) Beds of lignite on Kenogami River in the bottom of an old channel 
excavated in the till and again filled by boulder clay. The bed contains sticks 
of coniferous wood and of the canoe birch. No animal remains have been 
noted., ■ 

(2) In the bank of Coal Brook, three-fourths of a mile from its junction 
with the Missinabi River. The bed is three feet thick, and is underlaid by soft 
sticky blue clay and overlaid by 70 feet of till full of small pebbles passing into 
gravel at the top. 

(3) Nineteen miles below Coal Creek on the Missinabi River, there is a 

seam of lignite feet thick, made up of sticks and rushes; 80 feet of 

Johnston, Can. Geol. Surv,, Summary Rep., 1912, p. 299, 1914. 

Trans- Royal Soc. Can., X, pp. 56-76, 1904. 

(1), Moose River locality; (2), Missinabi locality. 

Bull. Geol Soc. Amer., IX, pp. 385-386, 1898. 
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yellow weathered /gray clay lies below and 45 feet of blue clay is above this bed; 
both beds are filled with pebbles. . 

, (4) Three miles below Woodpecker Island' and nine miles above the mouth 
of Opaxatika River, there is abed of lignite, 6 feet thick (diminishing to west- 
ward) made up of mosses and sticks' in .shaledike form. A section is shown be- 
lowr 


Hard drab day, with, striated pebbles and boulders — 10 feet 

Parti-colored day, with marine fossils....... ' 5 ■ 

.Lignite .....C... 6 . 

Clay and lignite 1 

Cnstratified drift 40 


Depth of section,....,.... 61 '*■ 

Interglacial strata have been noted in Nova no biotic material 

has been observed. Three glacial and two interglacial periods are indicated 
but not named. 

III. Systematic Catalog or the Biota of 
THE Sangamon Interglacial Interval 

PLANTS 

bryophyta 

Fontinalaceae 

FontinaUs &pQclts DlcMyfm capillmeum (L.) ScMmp. 

Hypnaceae 

SemaSophyllum recimam (Michx.) E. G. Britton 
Drepanocladus interm&dius (Lindb.) Warnst. 

Eypmm (?) commuhitmi Hedw. ^ ■ 

■ Chmaceae 


Chara species 


Equisetum species 


Lycopodium species 

■ % 


T&xus canadensis Marsh 


pteridophyta 

Equisetaceae 

Lycopodiaceae 

SPERMATOFHYTA 

GYMNOSFERMAE 

Taxaceae 

Taxus minor (Michx.) Britton 


im |>j:est, Proc. and Trans. Nova Scotia Inst Sci., IX, pp. 158-170. 
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. PiNACEAE ; 

PinusstrohusL, ■ : ■ ' Picea cawcwidww (Mill) BSP.' 

Abies balsamm (L.) Mill. ” marima (Mill.) BSP. 

Lofix letficim (T^nRol) Koch. Juniperus rnginiam L, 

Thuja occidentals L. Ckaimecyparis thyoides (L.) BSF. 

ANGIOSPERMAE 

Monocotybedoneae 

Najadaceae 

Potamogekm species 

'■ Graminae^ ' . 

FesiucaovimL, 

CVPERACEAE 

Carex aquatilis WaMenK Carex retictdata 

Scirpm jlumCilis {Ton.) Qx2i;y 

Eriocattlaceae 

Erieocaidon sterns 

Dicotyledoneae 

Salicaceae 


Salixsptclts Populus gfandidentata IMchx. 

” halsamifera L. 

Ceratophyixaceae 

Ceraiophyllumdemersumh. 

JUGtAKfBACEAE 

Caryaalba(L.)K.K.och 

Betclaceae 

(Mill.) K. Koch species 

Beitda olhalA* 

Fagaceae 

Fagus grandifolia Elrh. Quercus muhtenhergerii Engelm. 

Quercus alba L. (?) . ” •aelutina Lam. 

” macrocarpa Michx. ” stellata Wang. 

rubra L, ’’ oblmgifolia Torrey 

Urticaceae 

Ulmus americana L. Maclura pomifera (Raf.) Schneider 

* ” racemosa Thomas 

Nymphaeaceae 

Brasenia purpurea Casp. 

Anonaceae 

Asiminia triloba Dunal. 

Platanaceae 


Flatanus oaiientalis L, 
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Hosaceae 

Crmegus puMtaia Jacq. Pfunus cL pemsykmka L. 

Prumssimcm 

■Xegeminosae ^ ■ 

€!edUsia dmiensts Penhallow Rahifiia pse.udo-acacm L. 

Cercis canadensis L. 

Acehaceab 

Acer pkistocenkum'Penh.allovv ■ Acer spkaiumLmB. 

” iorontomnsis Penhallow ’’ mhrtm L* 


Aescidus glabra Willd. 
VUis species 
Tilia amerkana L. 


Sapindaceae 

VlTACEAE , 

Tiliaceae 


, Haiokagibaceae 

Hippuris vulgaris L. 

Eeicaceae 

Clethra alnifolia L. Vaccimum idigimsum h* 

Oleaceae 

Fraxinus amerkana h. ' Fraxinus nigra 

” qtmdrangidaia Michx. 

CuOmBITACEAE 

EcUnacystis lobaia (Mich^.) T» &. O. 


ANIMALS 

MOLEUSCA 

PELECTOOBA 


Fuscanaja undata (Barnes) 

” solida (Lea) 
ehena (Lea) 

Crenodonta undtdata (Barnes) 
Quadrula pushdosa (Lea) 


Unionibae 

MUpiia gibbas'Us (Barnes) 
Arcklens confragosus (Say) 
Anodonta grandis Say 

” grandis fooiiamlMdi. 
marginata Say 


pusiidosa schodkrajtensis (Lea) Ptychahranchus phaseelus (Hildreth) 
Pleurahema coccineum (Conrad) Nepkronajas ligamentim (Lam.) 

” pyramidatum (Lea) Eurynia recta (Lam.) 

” clam (Lam.) LampsUis luteola (Lam.) 

mnkkosa (Barnes) 


S3?SAERiroAE 

Spkaemtm sukaiutn (Lamarck) PisMmmfdtax Sterki 
” strkMmmQMm.) puncmm^t^)d 

” stamimum {(kmmd) cmpressummrnt 
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Sphaetiim soUdukm (Prime) 
’’ fhomboidetm {Sa.y) 
” fabale (Pnmt) 
Pisidiim wdkeri SterM 
” Sterki 


Pisidium variahiic Prime 

' (GmeliE) 

” adamsi Prime 

noveboracense Prime 
Haldeman 


GASTROPODA 

Hfxicinioae 

HelkinaoccuUaSny 

Pleuroceridae 

Pleiirocem subulare (Lea) Gomobads depygis (Say) 

” ekmtum (Say) ” haldsmani (Tryon) 

elevatum ImisU (Lta.) AM'ulom cosiata iXnthony 

VlVIPARIDAE 

Campdoma decisum (Soy) Campeloma subsdldim iAnth.) 

Amnicolidae 

Amnicota limosa (Say) Somatogyrus depressus Tryon 

limosa poraia (Ssiy) ” iso gonns {SQ.y) 

emarginata (Ktlster) Bythinella knuipes Couper 

cincinnatiensis{L^d) Pomatiopsis lapidaria (S^y) 

Valvatfoae 

Valvala bkarinala perdepressa Walker 


Vahata Iricarinala Say 
d* sincera Say 

Physa Merostropha Say? 
(inctllana Say 

Ancykis lardtis Say? 

” rivularis Say 

Planofhis antrosiis Conrad 
Irivolvis Say 
** panus Say 


Lymnaea stagnalis appressa Say 
Galba palustris (M tiller) 
reflexa (Say) 
elodes (Say) 


PffiYSIDAE 

Aplexa kypnorum (Linne) 

Ancylidae 

Ancylus parallelus Flald. 

Planorbidae 

planar bis dejlectus Say 

albus Muller {.==^hirsulus Gould) 
Segment ina^ armigera (Say) 

Lymnaeioae 

Galba obrussa (Say) 

himilis modicella (Sd>y) 
caperata (Sixy) 


Carychium extguim (Say) 

Vallonia perspecUva Sterki 
” costata (Muller) 
cydophordla Ancey 


AURICUtlDAE 

Carychium exile H. C. Lea 
Vaelonudae 

Vallonia graeilicosla Reinh. 
” pidchella (Muller) 
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COGHLICOHDAE 
PUPm^tDAE 

■ Bijidaria SterkI 

■ ■ mriksrm (Say)' 
penkdm (Say). 
Fupmdes m>argm&ims (Say) 
Stfobihps labyrmtkica (Say) 
Pilsb.ry 

SUCCINEIDAE 

/ Suc.cinea'OV(di$ S$>y 

gros%e>mfi ht& 

Enbodoktidae 

Sphyradmmcdenttdmncdtlcolalti%txm\\ Pyramidufa persfectiia (Say) 
Punctum pygmaeiim (Draparnaud) ’’ dicrnaia (Say) 

Helicodiscus pardldus (Say) soUtaria (Say) 

Pyramidula cronkhitd anihonyi Pilsbry Orcohdix iowcnsis (Pilsbry) 


CocMicopalubrka (Muller) 

Veriigo tfidentaia Wolf 
elatior Sterki 

Pupilla miisconmi (Linne) 
” blaftdi Morse 
Leticochila fallax (Say) 
Bijidaria armlfera (Say) 

’’ coniracta (Say) 

Succinea avara Say 
” reiusa Say 


Gastrodonta ligera (Say) 
Zonitoides arborea (Say) 
nitida (Muller) 
Euconulus fulvus (Muller) 

Circinaria cmKaza (Say) 


ZONITIDAE 

Vitrca Itamtmnis (Strom.) 
” bidmiata (Say) 

” wheatleyi (Bland) 

Ompkalim inornda (Say) 

ClRCrNAEIIDAE 


Helicidae 


Palygyra tnonodon (Rackett) 
fralerna (Say) 

” ' hirstUa (Say) 

mikhelUana (Lea) 
dausa (Say) 

” thyroidcs (Say) 

pennsylmnica (Green) 
elemta (Say) 
palliata (Say) 


Polygyra multilimata (Say) 
'iMeta (Binney) 

” alholahris (Say) 

** profunda (Say) 

infiecta (Say) 

” sknotrmm (Fer.) 
*’ appmsa (Say) 
trMmdaki (Say) 


Cypris species 


ARTHROPOBA 

CRUSTACEA 

Ostracod, sptcits 
INSECTA 


COLEOPTERA 

Caeabibae 

Carabus wiaeandtr sanganum Wickbam Pkfostkhus / racius Scuddcr 
EUphrus irregularis Scudder ” deskmtus Scudder 

Lorkera glacialis Scndder ** gelkm Scudder 
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Loricera lutosaScuddeT 

Pkrostkkus depletus ScnddQT 

'■** ■ ' exi^ Scudder' 

** . dormiians Smdd^r 

Mehria ahstracta Scudder 

BadisferankcursorSaxddQT 

Bembidium glaciakm Scudder 

Platynus casus Scudder 

kaywardiScvM&t 

” Scudder 

** Tiestigium Scnddct 

halli Scudder 

Scudder 

*’ dissipaitis ^CMddtt 

” praetmtum Scudder 

” Scudder 

*V expMum Scudd&t 

Scudder 

” damnosum ^cnddtt 

” delapidatm Scudder 

” fragmentum Smdd&t 

'* exkrmimtus Smdd&t 

PSf^&hus gelatm Scudder 

Scudder 

Scudder 

Wickham 

Scudder 

Scudder 

hemlowi W^ckh.B,m 

” pleisiocenkus 

Pterostichus abrogatus Scudder 

Scudder 

destituius Scudder 

ChlaenitisplicatipennisWicWimxx 

Harpahis condihiSiScviddtt 

Dytiscidajb ■ ■ 

Coelamhus derelictus Scudder 

Hydroporus inanmakis Scnddet 

cribrarius Scudder 

'' inundakis Scudder 

Scudder 

” Scudder 

disjectus Scudder 

A gabus perdikis Scudder 


” Wickham 

’’ praelugens Wick.hiB.m 

GYRrNlBA.E 

Gyrinus confinis LeConte 


HYDROPHtLEDA?: 

Cymbiodyia exstincta Scudder 
Bydrochtis amictus Scudder 

Helopkoriis regescens Scudder 

Staphylinidae 

Gymnusa absens Scudder 

Lathrobium frustum Scudder 

Quedius deperditus Scudder 

Oxyporus sUriacus Scudder 

Philonthus clmdus Scudder 

Bledius glaciatus Scudder 

Cryptobium deteckm Scudder 

Gecfdfcmkus stirkidii Scudder 

cinctum Scudder 

Acidota crenata Fabr. (Var, nigra) 

Latkrobmm interglaciale Scudder 

Afpedtum stillicidli Scudder 

” antiquatum Scudder 

Olophrum celakm Scudder 

debilUahm Scudder 

** arcanum Scudder 

” Scudder 

dejectim Scudder 

inhibikm Scudder 

. . interglaciah Wickham 

''GmYSOMEOTAE'';': 

Donacia sHriaScuddev 

D&nacia pompatka Scudder 


** styrioides Wickham 



THE ILLINOIAK ICE lOTASION 


,141 


THE ILLINOIAK ICE lOTASION ; 
CURC0UONII)AE 

Erycus consumptus Scudder Antlmmmm lapsus Scudder , ' 

■ AMMmmMs emrsm SmMtt ' Orctelas Scudder 

■ ' fossiiis Scudder Cenlrinus disjumim Scudder, 

SCOLYXIDAE 

.PMoeosinussqmaUdensSQXiMitt 

VERTEBRATA 

PISCES 

Genus et species iucerte cedis. 

REPTILIA 

Emydidae 

Terrapme Carolina (J.Am*) 

MAMMALIA * 

Megatkeriidae 

Me%donyxjefiers(>m{X}^smztii^t) MyUdon harlani Ourm 

Equidae 

Equus compUcatus Leidy Equus fralernus Leidy 

TAPIRroAE 

Tapmis haysii Leidy 

Tayasstodae * 

Plaiygonus com pressus LeCotite Tayassu knis (Leidy) Q) 

** vetus Leidy (?) 

Cervidae. ■■ 

Odocoileus virglnianus (Zimm.) Alces americanus VAmioti 

Census canadensis Erxlaben Ranpjer caribou (Gmelin) 

Censalces scoUi Lydekker ■ ' Cmudces Soredis Bensley 

Bovidae 

Bison hlijrons (Harlan) ■' Bootherum homUftmt (Harlan) 

aniiqiuis Leidy Ombos moschaius Zlmm, 

Symhos camjrons (Leidy) 

.Elefhanxbdae,-- 

Mammut americanum'Kett, " Ekphas primigmim Blumenbecb 

* ” cdiimhi Falconer 

Castoroidbdae 

Casioroides ohioensisEcs^ltt 

Uescdae 

l/wtts Miller 

Cansdae 

U focyon cimreoargmMus Schrcber (?) ■■ , 
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IV. SuMMAR-k 

Deposits referable to the Sangamon Interglacial interval extend from Iowa 
thru southern Illinois, Indiana and Ohio to New York. Northward they have 
been recognized at Toronto, Canada, and near James Bay, as wellas in Minne- 
sota, Wisconsin and Michigan. It was an interval, therefore, of wide extent 
and also, probably, of long duration. The soil horizons and the peat deposits 
as well as the amount of erosion bear evidences of a long period of exposure to 
the air. The old forest beds are the most extensive of any interglacial interval, 
and are widely scattered, being especially well preserved in Iowa, Illinois, 
Indiana, Ohio, Wisconsin and Ontario, 

The climate varied as was the case in the Yarmouth interval, there being 
evidences (especially at Toronto) of a warm, a temperate and a cold climate. 
Loess deposits were formed on the Sangamon soils and cover a wide extent of 
territory along the Mississippi, Illinois, Ohio and other valleys, indicating a 
period of dry, windy conditions. Land mollusks were abundant, as in the 
post-Kansan loess. 

A large lake was present in the Ontario basin, comparable in size (probably) 
to the Lake Ontario of today. Coleman thus summarizes the lake conditions 
in the Ontario region: ^‘Reviewing the old water levels of the Ontario basin 
. , . , we find that the records commence with the Toronto formation at the 
middle of an inter-glacial period, and that the succession may be represented 
in the following table : 

(1) Don Stage, warm climate, fresh-water shells, dammed by differential 
elevation toward the northeast to about 60 feet above present lake. Succes- 
sor to Laurentian River enters north of Toronto. 

(2) Scarboro stage, cold * temperate climate, fresh-water shells, deposit 
conformable with those of last level, but reach 145 feet, and consist of delta 
materials of Laurentian River. 

(3) Low water stage, with subaerial erosion and cutting of river valley 
to a depth below present lake level. 

(4) High water stage, glacial or sub-glacial climate, probably fresh-water 
shells, ice-dammed to a height of at least 320 feet. ” 

That tlie other lake basins were also filled witli water is rendered certain 
by analogy, because the naiad fauna at Toronto must have migrated thence 
from the Mississippi Valley and this could only have been accomplished by 
way of an interglacial Chicago or Fort Wayne outlet. Evidently there were 
lakes comparable to the postglacial Chicago, Whittlesey, Warren, Iroquois, 
etc., long prior to the great waters which have left the evidences of their exist- 
ence in the old shore lines surrounding the present Great Lakes. 
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The biota of the Sangamon interval is the most extensive and varied of 
any of the interglacial intervals, 314 species being known, divided as follows: 



Living 

Extinct 

Total 

Plants. 

65 

3 

68 

Mollusks. 

'132 

.! 

133 

Cmstacea.. 

2 

0 

2 

InseGts.................... 

2 '■ 

83 

85 

Vertebrates......... 

, 6 

20 

26 

Total biota.............. 

; 207 

107 

314 . 


The plants were abundantly represented, the Pinaceae (8) and Fag^ceae (8) 
leading in the number of species. The large number of deciduous species 
present is noteworthy. The molluscan fauna was very extensive, embracing 
nearly all of the families inhabiting the temperate regions. The number of 
pelecypods is also noteworthy, the two families totalling 35 species. The 
number of pulmonates (60) is also striking, as is the number of species in the 
genus Poly gyra (17)* The plants and mollusks are practically the same as 
those now living in the same region; among the insects, however, all but 2 
are extinct. The insects all belong to the order Coleoptera, or beetles, and 
of these the families CJ^arabidae (41) and Staphylinidae (20) contain the greatest 
number of species. Of the vertebrates, 20 or about 77 per cent are extinct. 
Nearly all of these belong to the order Mammalia. As in Yarmouth time the 
sloth, horse, elephant, mammoth, peccary, bison, musk ox, giant beaver, and 
many deer roamed the woods and plains. Bear and wolves were also present. 


CHAPTER X 


THE IOWAN ICE INVASION AND THE PEORIAN 
INTERGLACIAL INTERVAL 

L The Iowan Ice Invasion 

^‘The Iowan ice invasion is recorded in a thin sheet of till, marked by an 
exceptional profusion of large granitoid bowlders which lie chiefly on the sur- 
face and are somewhat aggregated into a bowlder belt on the eastern border of 
the tract. The typical Iowan drift was formed by a lobe of the Keewatin ice 
sheet, occupying the north-central part of Iowa. 

The Iowan was once thot to enter the northwestern portion of Illinois^ 
but later researches have shown® that the till in this region is to be classed as 
Iliinoian. Taylor^ maps the Iowan as extending southeasterly from beneath 
the Iowa lobe of the Wisconsin till, well toward, but not reaching the Mississippi 
River. A small area fringes the Wisconsin till in Wisconsin, north of the drift- 
less area. This is also the area of the Iowan given by the Iowa geologists. 
Whether there is a lobe from Labrador corresponding to the Iowan beneath 
the Wisconsin till in Michigan, and farther east, is not definitely known. A 
till shown in sections near Niagara Falls and at Toronto has been doubtfully 
referred to this stage. The existence of this drift as a separate till sheet has 
been questioned by some geologists. 

Leveret^ says of this drift, as found in western Wisconsin overlying Kansan 
drift: ^'The so-called Iowan drift may stand in about as close relation to the 
Iliinoian as do the later Wisconsin moraines to the earlier Wisconsin, It does 
not seem to be separated from the Iliinoian drift by a definite interglacial stage 
but instead to represent a substage or stadium of the Iliinoian. It may, there- 
fore, be advisible, pending further study, to apply to it the double name Later 
Iliinoian or Iowan. 

The Iowan geologists, however, affirm the existence of the Iowan drift as a 
distinct till sheet, unrelated to either the Kansan or Iliinoian drift sheets. 
Calvin, in an analytical paper, summed up the case as follows: 

1. The Iowan drift is. 

2. The Iowan drift is young compared with the Kansan. 

1 Chamberiin and Salisbury, Geology, III, p. 3^1. 

^ Leverett, Mon. 38. 

* Alden, Journ. Geol, XVII, pp. 694-709. 

^ Smith, Rqp., 1912, p. 326. 

sBuE Geol SocAmer., XXIV, p. 698. ■ 

Bull. Geol. Soc. Amer., XXII, pp. 729-730.' 
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,3. The Iowan drift is not a phase of the Kansan. 

4. The Iowan drift has certain very intimate relations to certain bodies of loess. 

5. The Iowan drift has no close relation to the Illinoian, 

Alden®' affirms the existence of the Iowan 'drift in northeastern Iowa, coro- 
berating Calvin'^s opinion, and remarks that ''It is older than the Wisconsin 
and seems to be 'distinctly younger than the Illinoian” (p. 119). Recently, 
Alden 'and Leighton‘S*' have made a very careful and extensive study of the 
Iowan drift, from which "the conclusion has "been reached that there is what 
seems to the writers to be 'good evidence of the presence of a post-Kansan drift 
sheet in northeastern Iowa and that this drift appears to be older than the 
Wisconsin and younger than the Illinoian drift. The writers are, therefore, in 
the main in agreement with the late State Geologist, Dr. Samuel Calvin, in re- 
gard to the Iowan drift There is, therfore, warrant for continued use of 
Iowan drift and Iowan stage of glaciation as major subdivisions of the Pleisto- 
cene classification” (p. 56). 

11. The Peorian Interglacial Interval 

The interval between the Iowan and early Wisconsin drifts has been named 
the Peorian by Leverett/ who says : Extensive deposits of muck and peat at the 
base of the Wisconsin drift in northern Illinois, notably in McHenry, Kane, 
Dekalb, LaSalle, and Bureau counties, are in ail probability immediately 
underlain, in some cases at least, by Iowan drift. In central and eastern Illi- 
nois the soil is in places underlain by a fossiliferous silt, referred with some con- 
fidence to the Iowan loess. In eastern Illinois, as noted above the Iowan till 
may be present. ” LeveretCs type locality, near Peoria, is unfortunate because 
the loess here referred to the Iowan is possibly post-Illinoian and therefore 
equivalent to the Sangamon interval. Some of these deposits may include 
both the Illinoian and Iowan loesses, and old soils between these loesses may 
be equivalent to the Peorian interval. 

The occurrence of Iowan drift in Illinois has been questioned, the fresii 
till thot by Leverett and Hershey to be Iowan being ascribed to later erosion. 
Alden says:® "It is quite possible, if not probable, that this till is underlain in 
part at least by older drift, but that question is not here under discussion. 
So far as the writer has observed there is no good ground for differentiating 
the drift exposed at the surface into deposits of more than one stage of glaciation. 
No Intercalated, weathered zones, vegetal or other fossiliferous deposits are 
known to separate one part of this drift from another. Such as have been 

« Bull GeoL Soc. Axmr., XXVII, pp. H7-119. 

Ann, Rep. GeoL Survey Iowa, XXVI, pp. '49-vH2, 191?* 

^ Illinois Glacial Lobe, p. 185. 

® Alden, Joum. Geol, XVII, p. 696, 1909. 
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penetrated in wells or otherudse located occur beneath considerable thicknesses 
of tMs drift and probably represent an earlier stage of deglaciation*^’ 

It seems evident that the drift deposits outside the Wisconsin sheet in 
Illinois should all be referred to the Illinoian invasion and hence most of the 
vegetal and other remains below the Wisconsin till should probably be re- 
ferred to the Sangamon interval and are to be correlated with the old soils 
overlying the Illinoian drift in central and Southern Illinois. The name Peor- 
ian may be retained for soils overlying the Iowan drift in Iowa and for loess 
overlying the Kansan loess in Iowa and Illinoian loess in Illinois and Indiana. 

III. The Iowan Loess 

It has been shown by Shimek and other Iowan geologists, that the loess is 
divisible into several horizons, each horizon representing an interglacial inter- 
val.® In Iowa, the lower, light bluish or post-Kansan loess is covered by a 
yellowish loess which is thot to be post-Iowan in age. The yellowish loess is 
likewise divisible, in certain parts of Iowa, into two deposits, representing the 
Peorian and Sangamon intervals. These loesses are highly fossiliferous and, 
according to Shimek, contain about the same species of mollusks. The post- 
Iowan loess is widely distributed in Iowa. Theoretically there should be three 
loesses overlying the Kansan drift, viz., 1, the post-Kansan (Yarmouth); 2, 
the post-Illinoian (Sangamon); and 3, the post-Iowan (Peorian), each with 
fossils. The post-Kansan in many places probably includes both the Yar- 
mouth and Sangamon intervals, the Illinoian ice not being near enough, appar- 
ently, to cause a break in the loess deposits. The same is true of the Sangamon 
and Peorian loesses outside the influence of the Iowan ice sheet. A typical 
western section of these deposits is exhibited near Carroll, Carroll County, in 
the cut along the Chicago Great Western Railway northeast of the city.^® 


6, Wisconsin drift 1-5 feet 

5. Yellow loess (post-Iowan?) about 10 feet 

4. Interval marking presence of Iowan ice 

• 4. Bluish gray loess (post-Kansan).,,. * ; 5-6 feet 

3. Black, mucky, soil-like band (Yarmouth soil) 1 foot 

2, Heavy, reddish joint-clay (Loveland) 1 foot 

1. Kansan drift x feet 


Both loesses are fossiliferous but the majority of lists of fossils do not dis- 
criminate between the two deposits. 

Alden and Leighton, after a recent exhaustive study of the Iowan loess, 
reach the following conclusion: '"The statement, therefore, seems sound, that 
the main sheet of loess under consideration was deposited immediately follow- 

® Shimek, Bull. Lab. Nat. Hist., Univ. Iowa, V, pp. 338-339; 364-368. 

Shimek, Iowa Geol. surv,, XK, p. 390. 

An. Rep. Iowa Geol Surv., XXVI, pp. 49-212. 
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ing .the Iowan stage of , glaciation, ' It is therefore a near-correlative of the 
lowan drift/ though it really, represents the, early part of the Feorian stage 
of deglaciation (p, 1.58). 

If studies of the loess deposits 'covering other drift sheets outside the Wis- 
consin area ^ should be in complete accord with the results obtained by these 
authors, the heavy Joess deposits of the Mississippi Valley would have a new 
significance and would indicate', as affirmed. by many of the older geologists, 
a definite period of loess deposition during the Pleistocene. A reexamination 
of the loess fossil deposits now referred to Yarmouth and Sangamon timtnTOu Id 
place at least some of these in Feorian time. Until such examinations are 
made and more extensive study is given the loess overlying the Kansan and 
Iliinoian drift sheets, it has been thot best to leave the biota of these earlier 
deposits as they were listed before the studies of Aiden and Leighton appeared. 
Many of these lists of loess fossils contain fresh water moilusks (Pkmrbis^ 
Gdba, Fhysa) and the suggestion is at once presented that possibly these shells 
came from the lower part of the deposit and represent the ground surface of 
the Yarmouth or Sangamon interval before the heavy defX)sit of loess was laid 
clown. The qustion as to whether loess was deposited in any degree during 
these earlier intervals must also be settled before any satisfactory readjustment 
of the faunas of the loesses can be made. 


IV. The Feorian Biota 

1. IOWA 

In Harrison and Monona counties this yellow loess is quite fossiliferous 
and Prof. Shimek has identified a large number of specles.^^ A section of the 
strata in this county, as well as a list of the mollusks noted therein, is shown be- 
low 


Section oj loess in Harrison County 

Yellow loess (post-Iowan) 

Ferruginous band 

Bluish loess with iron tubules and small calcareous nodules (post- Kansan).. 

List of s|>ecies in post Iowan loess, Harrison County 


Vcdlonia gracilicosta 
Folygyra monodon 
” midtilmeata 
Strohilops labyrinthica 
” mrgo 
Leimchila fdlax? 
Papilla musconm 
Bifidaria armiyera 


ZonUoides arborea 

miniisctda 
PyramUida aUernata 

” cronkhUd mik&nyi 
** skimkii 
Belkodmus pardldm 
Sucdnea avara 
** grosmmrlf 


6^7 feet 
4*4 inches 
S feet 


“ Op, cik pp. 395“3^6. 

Op, cii,f p. 382. The correlations are the author’s . 
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Vertigo inoiesta 
CochUcopa lubrica 
Viirea hammonis 
Eucomdusjulvus 


SuccinBa oUigua 
Eelicim occulta 
Eggs of smaU snails 


One of the best eastern loess sections at present known is to be found in and 
about Iowa City, Johnson County. Both post-Kansan and Post-Iowan loesses 
occur (the former bluish, the latter yellowish) and both are fossiliferous, the 
species being the same in both horizons,- according to Shimek. The species 
noted below hkve been identified from post-Iowan loess 


Gdha caperata 

” humilis modicella 
ohrmsa 

Edicina occulta 
Succinea avara 
” grosvenori 
’’ ohliqua aoalis) 
Vdllmia gracilicosta 
Bifidaria armijera 
” pentodon 
Vertigo ovata 
Pupillahlandi 

muscorum 
CochUcopa luhrica 


Zonitoides minuscula 
Eucomlus fulvus 
Vitrea indentata 
hammonis 

Eelicodiscus parallelus 
Fyramidula cronkhitei anihonyi 
” perspectiva 

shimekii 
” alternata 

Spkyradium edeniidum alticda 
Oreohdix iowensis 
Folygyra projunda 

mtdtilineata (small form) 


Beyer^' records loess fossils from two localities in Marshall County, from 
the upper portions of the deposits, which are probably to be correlated with 
the post-Iowan loess. 

(1) . Two miles west of Marshalltown. 

Succinca avara Vallonia pulchdla (probably gracilicosta) 

” ohliqua Pupilla muscorum 

Fyramidula shimekii Bifidaria pentodon 

” cronkhitei anthonyi Sphyradium edentulum alticala 

Eucomdus fulvus 

(2) . One half mile south of Bangor. 

Succinea avara Pupilla muscorum 

Bifidaria pentodon Helicodiscm paraUelus 

a. Vertebrate fossUs 

Proboscidian remains have been observed in various parts of Iowa in situa- 
tions possibly referable to the post-Iowan interval. Only a few of the observed 
records, however, appear definite enough to include in the Peorian interval. 
Two of these are in Linn County.^ 

^ Shimek, Amen GeoL, XXVIII, p. 345. 

Geol. Iowa, VII,p. 237. 

^ Anderson, Augustana Lib. Pub., V, pp. 28, 29. 
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■ : (1) Bertmm, in agra:v'dph^ 

(2) Sprmgvilk, in or on lowaii drift 

■ Dr. Hay“ cites the following records which may be referable to the Peorian 
interval. , ; , 

. Black Hawk County. ' Waterloo, teeth oi Ekphas pimigenim in a sand pit, 
at a: depth of -7 feet below the surface. :At this depth the deposit would seem 
to be referable to postJowan time (p. 438). 

Fayette County. 'Near Clermont, tooth of Mepkas pimigmim in gmvel 
at depth of 20 feet, at a place between Elgin and Clermont. Ombus mosckaius 
(part of a skull) was found in Township 94, Range 35, in clay at depth of about 
26 feet (pp. 81-82 ; 433-434. Anderson^s list, p. 28). 

Franklin County. Near Hampton, tooth of Mepl^tas pimigemus from sand 
pit near Breed’s Lake (Sect. 19, T. 92, R. 20) at a depth of 6 feet (p. 434). 

Clayton County. Tooth in Gravel pit two miles eajt of Garber (sect. 32, 
T. 92 N, R. 3W). Possibly Iowan valley train (p. 381). 

Dubuque County. One-half mile from Center Grove. Portion of tooth 
of Elephas pimigmius found in making drift toward lead crevice. (Hay, p. 
433). 

It is probable that these animals, as has already been suggested by Dr. 
Hay, lived in this region when the Wisconsin glacier was not far away. They 
would, therfore, be correctly placed at the end of the Peorian interval, as their 
remains appear to be in deposits from the Wisconsin till sheet. 

2, ^ NIBEASKA 

Many years ago Leidy reported^’^ the skull of Geomys bnrsarius from yellow 
loess deposits near Plattsmouth. Mastodon and elephant teeth were found 
in the same formation. Hayden^® refers to the same specimen but indicates 
that it was in a nodule in the loess. Hayden also reports the buffalo (Bison) 
from marl bluffs near Dakota City, 30 feet below the surface. The exact 
nature of the deposit is not indicated. 

3. MIHHESOTA , ' ' 

The Peorian interval is apparently represented in several parts of south- 
eastern Minnesota. On Blue Earth River, near Minnesota River, the follow- 
ing section has been observed: 


Deposit 


Correlation 

1. Aril-colored ’day 

...... S feet 0 inches 

Wiscomin. 

2. Coarse sand with some pebbles.... 

2 ” 0 


3. Ash-coiored clay marl 

7 0 ** 


4 Sand and pebbles, with smaE boulders at base..... 

.... 8 0 » 


^ Gml Iowa* Surv., XXIII. 



Froc. m Acad., 1867, p. 97. 



Final Report, pp. 10-!!, 
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5. Sand with freshwater sheils...... 0 feet 6 inches Peorian. 

6. Sand and gravel........... 6 ” 0 ” Iowan. 

7. Sand with fresh water slielis................................ 0 ” 8 ” Yarmouth 

8. Soil and'.subsoil -6 ' 

Height of section,..., v38 feet 2 inches 

From number 5 a number of mollusks were obtained, the species being a 
noted below 

Planorhis pamis Campekma decisum 

’’ Ucarinatm anlrosns) Gonioiasis Dirginica^^ 

Pseudosiiccinea columella Unio siliquoides {^luleola) 

Pkysaketerostrophaf Sphaermm (^Cyclas) 

A section at Stillwater, Washington County, may possibly contain a stra- 
tum referable to the Peorian interval. 

^ SecHon^^ of Strata at SHllwakr. 


L Disturbed sand with some boulders.,.,.....,,........ 5 feet 

2. Fine sand with nearly horizontal strata.......... 2-6 

3. Gravel and boulders 0-4 ” 

4. Very fine sand, horizontal stratification 15 ” 

5. Coarse gravel and boulders 4*-6 

6. Horizontal strata of fine sand 3{)-40 

7. Tripoli bed lies next below this fine sand 


Near the bottom of number 6 the tusk of a mastodon was found. 

There are several records which indicate the presence of the remains of 
life beneath the Wisconsin drift and above the Iowan drift, and hence referable 
to the Peorian interval. In Carver County^^ a well section shows the succes- 
sion of strata to be as indicated below: 


Till, with many boulders 2-6 feet 

Clay, with Unios, 5 feet below surface 20-4D feet 

Sand X feet 


The Wisconsin till appears very thin, but can be nothing else. 

In Chisago County,^ at Nessel, a well section exposes the strata noted be- 
low: ■ . , „ , ■ ■ ' ■ . . ■ 


Soil 2 feet 

Yellow till 8 

Soft blue clay wdth peaty portions and decaying fragments of wood 4 

Sand 1+ " 


Height of section 15 

^’Owen, Rep. Geol. Surv. Wis,, Iowa, and Minn., p. 489. Goniabasis tirginica is an 
erroneous identification and Physa heterostropha is doubtful. 

Winchell, Geol. Surv. Minn., Final Rep., II, pp. 397-398, 

Op, ciLf p. 133. 

^ Op, cit,^ p. 418. 
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Other wells vary from 12 to 22 feet, and show similar layep of peaty ma- 
terial ■ ' ■ ' ■ 

References to Peorian vertebrates in Minnesota are exceedingly rare. 
WinchelP^ records Ovibos {Symbos) canfrons from a farm between Wabasha and 
Theilman, near the railroad from Wabasha to Ziimbrota. It was 10 feet below 
the surface, in a gravel terrace of the valley. This is in the Driftless Area and 
it may belong to post-Iowan time. In Winona County, near Stockton, the 
remains of Elephas primigenius were found in Iowan loess.^^ 


4. ILLINOIS 

Some fossils in the loess of northern Illinois should probably be referred 
to the Peorian interval. In this horflzon should be placed the mollusks from 
Fulton, Whiteside County, listed by McGee.*^ 

Succima avara Vcdlmia pukhella {«»^racUms^a,.) 

Pyramidula cronkhUei anthonyi Pupa species 

Ofcohelix iowensis ' Galba humilis madkella 

The upper layers of the loess in other parts of Illinois are doubtless to be 
classed as post-Iowan (Peorian) but no fossils have been observ^ed. 

5. WISCONSIN 

The Peorian interval is believed to be represented in Wisconsin but no 
fossils have been observed. The loess is believed to be post-Iowan and pre- 
Wisconsin.^® 


6. THE DRIFTLESS AREA 
a. InwrkbraU fauna 

The Driftless Area of Wisconsin, Illinois, Iowa, and Minnesota is partly 
covered with loess deposits, especially along the Mississippi River, a large part 
of which is referable to the post-Iowan interval McGee^’ lists eight species 
from Galena, Illinois, as noted below: 


Succinea avara 
** ohliqua 

Pyramidtda conkhitei anthonyi 
Vallonia pukhella 


PupUla muscorum 
Bijidaria contracla 
Gdba kwmUk modk^a 
” obrussa 


» N. H. Winchell, Bull. Minn. Acad. Sci., IV, No. 3, p. dW. 

^ Op* cit, p. 416. 

^ Piastocene History of Northeastern Iowa, p. 44B. 

^ Weidman, Science, N. S., XXXVII, p. 457, 

^ Op* dkf p. 448. 
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Chamberlin and Salisbury*® list a number of moUusks from the Driftless 
Area. The species trith their localities are tabulated below: 

Savanna, Illinois. 

Pyramidtda cronkheitei anthonyi Smcinea avara 

Oreohelix iowensis ” obliqm 

Along some of the tributaries of the Mississippi there are loess-like deposits 
which are said^® to be younger than the true loess referred to above. The 
exact correlation of these deposits seems dfficult, but as one locality (Jefferson) 
affords a characteristic post-Iowan moUusk (Oreohelix) they are included here, 
tho some may be as late as Post-Wisconsin time. 

Terraces at Galena, Illinois. 

Snccmeaavara Succinea ohUqua {—oidis) 

Lemochila faUdx Planorhis parom 

Pyramidula cronkhitei anthonyi Galba kumilis modicella 

20 feet above Apple River, Township 27, JoDaviess County, Illinois. 

pyramidula cronkhitei anthonyi Pupilla muscomm 

Higher terraces, Bridgeport, Crawford County, Wisconsin, near mouth of 
Wisconsin River, 

Succineaavafa Sphyradium edenttdum alticola 

” obliqm {^Vertigo simplex) 

Pyramidtsla cronkhitei anthonyd Galba kumilis modicella 

Section 34, EUenton Township, Grant County, Wisconsin. 

Succinea amra 

Southwest quarter section 20, Jefferson, Clayton County, Iowa. 

Succinea avara Pyramidula cronkhitei anthonyi 

’’ ohliqua PupiUa muscprum 

OreoheUx iowensis Sphyradium edenUdum alticola {^Vertigo) 

Vallonia palcheUa Galba kumilis modicdla 

Galena, Illinois, 135 feet above Galena River. 

Belicodiscus paralldus Succinea avara 

” ohliqua 

Southwest quarter section 26, Bloomington, Grant County, Wisconsin, 
Succinea avara 

East of Prairie du Chien, Wisconsin, on the heights at 425 feet above the 
Mississippi River. 

Succinea aiara Galba humUis modicdla 


Briftless Area, pp. 285-286, 
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Terrace deposits two miles from the mouth of Sinsinawa River and two 
and a half miles west of Galena, Illinois, contain a fauna of moUuscan land 
shells. This may be the same deposit as that referred to by McGee, Chamber- 
lin, and others. Trowbridge and Shawls* say of this deposit: “ So far as our 
region is concerned the deposition of the loess may have accompanied or fol- 
lowed the Iowan, Illinoian, or even perhaps the Kansan ice epochs, or a part of 
it may have been deposited during or after each one. ” It is probable that loess 
was deposited during each interglacial interval and that these deposits represent 
an accumulation of all or most of the glacial stages and intervals. As a char- 
acteristic Peorian mollusk (Pyramidula shimekii) occurs in the deposit the 
shells recorded may perhaps be considered as having been buried during the 
Peorian interval.^® Ten species are recorded, two of which (starred) are 
figured: ^ 

Pyramidtda shimekii* ,,, Sphyradium edmitdum alikda 

V allmtia costata Ettconulus fukm 

Pupilla muscomm Succinm campestris x^^gfosvtmnf) 

PupUla decora Succima amra* 

Bifidaria cL corticaria Lymnaea parm 

b. Verkbraie fauna 

In the southern part of the Driftless Area a vertebrate fauna occurs in 
the crevices of the limestone, and in the clay immediately overlying the lime- 
stone, which seems referable to the Peorian interval, tho some of it may be 
of later date. In Illinois the crevices are 40 feet beneath the surface. These 
deposits are near Galena, Illinois, Dubuque, Iowa, and in Grant and Richland 
counties, Wisconsin. The reason for including the lead region fauna in the 
Peorian interglacial interval is its geological position, in crevices of the indigi- 
nous bed rock covered by clay and loess. 

Hay^®^ refers the vertebrates of the driftless area to post-Wisconsin time 
but the inference is strongly in favor of their being post-Iowan or Peorian, 
since the region is largely covered with Iowan loess, beneath which many of 
the bones have been found. There seems no good reason for considering the 
majority of the finds of later date. 

Jeffries Wyman, Joseph Leidy/^ and John LeConte*^ record the following 
species, nearly all of which have been found near Galena, Illinois. 

Bull 26, lU. GeoL Surv., p. 106. 

Galena-Elsabetli Folio, U. S. G. S.> No. 200, p. 2. 

GcoL Iowa, XXin, pp. 38, 487. 

w GeoL Wk, I, pp. 421-423, 1863. 
p.424. 

Amer, Joum. Sci., (iii), V, pp. 103-106. 
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Wyman ' ■ 'Leidyv:, 

Platygoms comprmus 

Odocoileus viTginimus Frocyon priscus ’ 

Mamtnul amerkanum Anomodon snyderi 

Megalonyx jeffersoni Arciomys nwnax 

Tuyassii tajacnf (/ews, probably) Geomys hirsarius 

Cams occidentalis Microtus cL pennsyhankm 

latram Lepus sylvafdcus {^SyhUagus floridmus) 

Cams cinereoargentatus 

Leidy^ repeats this list in his great monograph* J. A. Allen^ later added 
two new species from this region and listed some others previously recorded, 
Ms list being: 

Bison bison 

Mammut americanum ( 

Megalonyx 
Platygonus species 
Cervus canadensis 

McGee records^'^ two species of mammals from JoDaviess County, Illinois, 
near Dubuque, Iowa, and on an earlier page (135) of the same work lists two 
additional species. 

JoDaviess County 

Bison latifrons Megalonyx je ffersoni 

Near Dubuque, in crevice in Galena limestone, embedded in clay, 10 feet 
below the surface. 

Megalonyx Tayassu lajacu? (=T. lenis?) 

Many years ago,®® Edward Daniels recorded certain animal remains from 
the driftless area from deposits which are here correlated with the Peorian, tho 
they may be of later date. Galba gdbana is recorded from Jamestown and 
Potosi, Grant County, in great abundance in clay, 20 feet below the surface. 
The elephant and mastodon are listed from Fairplay and Potosi, and Ekphas 
from Sextonville, Richland County. 

7. INDIANA 

Post-Iowan loess probably caps the post-Illinoian loess in Indiana, particu- 
larly along the Wabash and Ohio rivers and some of their tributaries. Few 
references to this loess, however, have been noted in the literature. Leverett®^ 
cites the presence of a loess soil and weathered zone in western Johnson County. 

^ Extinct Mammatian Fauna pf Dakota and Nebraska, 1869. 

Amer. Journ. Sci., (iii), XI, pp. 47-51. 

11th An. Rep., E. S. Geol Surv., p. 310. 

1st. An. Rep., Geol. Surv. Wis., pp. 10-11, 1854. 

s’f Mon. LIII, U.S.G.S., p, 75. 


Antilocapra americana 

= gigantemn) Cervus whilneyi ( = Odocoileus whitneyi) 

Canis indianensis 

” niississippiensis (not dirus) 
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The exposure occurs in Coal Creek, several miles within the Wisconsin drift 
border. The section is noted below, no fossils being mentioned : 

Section of bluff of Coed Creek mar corners of secs. 29, 30, and 32, 7\ 12, R. 3 E. 


Till (Wisconsin), yellow at top but shading into bine-gray at bottom 20 feet 

Soil, black (Peorian).. I foot 

Silt or clay, pale greenish yellow, pebbleless (post-Sangamon)..... 3 feet 

Till (Illinoian), weathered and leached brown, exposed.. 5 feet 


Height of Section..............,.....,,.,..,,. 7^ feet 


8, MISSOURI 

Deposits said to be later than the post-Kansan loess occur along the Mis- 
souri River, on the border of the Kansan drift sheet. Mr, F. A. Sampson has 
collected extensively in these deposits and has obtained the species listed 
below. At Providence, Boone County, the deposit is of later period than the 
Kansan loess, and is not the fine silt of the loess, but is of clay intermixed with 
stones of various The species noted from Providence and Lupus 

are listed below: 

Lupus, Moniteau County 
Polyiyra profunda 

” albdahris aUeni 
ihyroides 
demta ,■ 

■ clausa iwmtm)' ' 
pennsylmnica, ^ 

” appressa 
” , inflecta 

■ ” ' frederm ^ ■ 

■ ' momdm ■ 

■ ” WstM- ■■ 

■ (one' , 

■ Cmtrodonkt U'iera ■ (one ' speimeE), ■ 

■ MeUcim oemUa i^tt^) , 

VUreatndmMa 

kammomist' 

:ZomUoidmMmusci$ia 
” , ' milium' ^ ■ 

Bifidaria armifera 
, cordracla , 

Pyramidida sdltaria 

” dkrmia (rare) 

' , ,, perspedim (me s|>«:imen) 

Bdidkeus pardldm 
Carychium exile 

®* Sampson, Nautilus, XXVIII, pp. 15-17* 


Providence, Boone County 
Polygyra profunda 

’’ dholahfis dleni 
’’ ihyroides 
” devata 
* clausa (scarce) 

’’ pennsylvanka 
” appressa 
mflecta 
” fraterna 
” monodon 
’’ hirsute 


Edicina occulta (scarce) 


Fyramtdula solUaria 
allernaia 

perspeciim (one speiman) 
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In Ms Catalog of Missouri Shells, Sampson adds the following localities 
which may be referred, with some degree of assurance, to the post-Iowan inter- 
val.'': 

Glascow, Howard County. 


Eelkim occulta 

Polygyra muUUineata 

Succinea otalis 

Pyramidida altemata 

” awa 

Kansas City, Jackson County. 

Eelkina occulta 

Booneville, Cooper County. 

Eelkina occulta ^ 

St. Joseph, Buchanan County. 

Eelicina occulta 

Polygyra divesta 

Bifidaria armifera 

hirsuta 

Succinea grosvenori 

” monodon 

Pyramldidacdternata 


Miss OweM® records a number of species from loess deposits in and near 
St. Joseph. Whether all are referable to post-Iowan loess cannot be known 
from the text, as no discrimination is made between the loesses. The following 
species are listed, secured from depths of 12 to 50 feet below the surface. 

Eelicina occulta Patula striaklla {^Fyramidula cronkheitei anthonyi 

Succinea obliqua aUernata alter nata) 

Polygyra albolabris 

The five species which follow were taken from greater depths. 

Circimria c&ncam Succinea lukola*^ 

Polygyra muUUineata ^ ** grosvenori 

** avara 

9. KANSAS' 

The bones of both the elephant and the mastodon have been found in the 
loess near Manhattan, Riley County, but whether in post-Kansan or post- 
Iowan loess is not stated."*^ Peorian fossils should be found in that portion of 
the state covered by the Kansan drift. 

»» Amer. GeoL, XXXIII, p. 223. 

This is certainly a case of misidentification, luteola being a southern species recorded 
from Texas and Florida, 

Mason, Trans. Acad. Sci. St. Louis, VIII, pp. 12-13. 
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10. CANADA 

It has been suggested that the Iowan drift may be represented in Ontario, 
especially at Toronto (see section, page 328). Near Niagara Falls a boring in 
the Whirlpool-St. David’s channel passed thru strata which might be referable 
to the Iowan stage (see section, page 323). An old soil underlies 30 feet of sand 
and gravel in Hamilton (Hunter Street), at the west end of Lake Ontario. 
This old soil is 2 feet thick^® and appears in the section as noted below: 

Sand and gravel, some cross-bedded..,..,.....,..,. .10 feet 

Brown clay, unstratified (old soil)........ ..Feonan?..,.....,..........,. 2 ** 

Blue till, the upper portion weathered........Iowan?......,..... 8 

Bones of elephant and pieces of wood ...Sangamon? r 

From this layer were collected: 

Lartx amerkma ^ 

PiceacL nigra 

Mammal bone (reported by workman) 

The bones of the elephant and the pieces of wood noted at the base of the 
cutting seem to indicate the presence of the Sangamon interglacial interval. 
About a mile to the west of the Hunter Street section, in gravel pits, the follow- 
ing section was observed. 

Wisconsin. Clay, making red bricks... 

GraveL......................................... 

Peorian? White sand......... 

Iowan? 

Sangamon? White sand with mammoth tusks and bones 
Covered to levelof bay................ 

■ Height of ^ section 78 feet 

Two interglacial intervals are apparently indicated here, the lower is clearly 
Sangamon while the higher may be Peorian, or it may be^ portion of the Wis- 
consin series. In view of the present attitude of several prominent geologists 
toward the Iowan there seems need for much additional information before 
these beds are positively referred to the Peorian interval 

V. Systematic Catalog of the Biota of the Peorian 
Interglacial Interval 

PLANTS 

, . ■ None recorded 'SpecificaEy. 

^ Coleman, Trans. Can. Inst., VI, p, Spencer, Can. Nat., N. S., VII, p. 470; ell., 

X, p. 308. ■ ' 


b feet 
30 ” 

5 ” 

4 

33 
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ANIMALS 

MOLLUSCA 
PELECYPODA 
Unxonidae 

Sphaekiidae 

GASTROPODA 
Helicinxdae 

Pleuroceridae 

VlVIPARID.AE 

Physidae 

Planorbidae 

FlamrUs parvus Say 
Lymnaeidae 

Psettdosmcinea columella (Say) Galba humilis modicella (Say) 

Galha obrussa (Say) caperata (Say) 

” gdhmta (Say) ” parva (Lea) 

Auriculidae 

CarycmmexiU'kl.C.h^Vi 

Valloniedae 

Vdloivia gracilicosta Reinh. VaUonia pulckeUa (Muller) 

Valloma costata (Muller) 

Gochlicopibae 

CocMicopa liibrka (MiXlhi) 


Yertiga modesta Say 

PUPILEIDAE 

Bijidaria armifera (Say) 

omta Say 

” contracta (Say) 

’’ milmm (Gould)^® 

pentodon (Say) 

PupUla musconmi (Linn.) 

” proccra (Gould)^^ 

Uandi (Morse) 

coriicaria (Say) 

” decora (Gould) 

Strobilops labyrinthica (Say) 

Leucockilafallax (Say) 

” Pilsbry 

Succima avara Say 

SUCCINEIBAE 

Succima grosvenori Lea. 

” ovalis Say 



LampsiUs luteola (Lamarck) 
Sphaerium species 

Edicina occtdla Say 
Goniobasis species 
Campeloma decisum (Say) 
Physa heierosiropka Say? 
Planofhis antrosus Conrad 





■ THE lOWAH ICEINVASION ; ■ 
Enbobontibae . 

Sphyraimm edenkdum Pyrmmiula skmekii {Filsbry ) 

alticda » aUenmhi 

HeUcodiscus par cdlehis (Say) ” solUaria (Say) 

.Pytamid-ida cronkhitei mithonyi Filsbry OreokeMx mvensis (Pilsbn’’) 
perspectim (Say) 

ZONITIDAE 

Gastrodontaligera (S^y) FAmnidusfnhus (Mixlhr) 

Zoniioides arhorea (Say) Vtkea hammonis (Stfom) 

” (Binney) ” hidentata (Say) 

” milium (Mot&e) 

ClRCINAEnDAE 


Circimria comava (Say) 

Heeicidae 


Pdygyra momdon (Rackett) 

Pdygyra mulliUnetMu (Say) 


fraterna (Say) 


dbolahris (Say) 

w 

kirsuta (Say) 

n 

albolahris alleni (Wethcrby) 

t> 

clausa (Say) 

)9 

profunda (Say) 

II 

tkyroides (Say) 

»> 

inflecta (Say) 

>> 

pennsylvanica (fitetn) 

II 

apprma (Say) , 

11 

elemta (Say) 

II 

divesta (Gould) 


VERTEBRATA 

MAMMALIA 

Megatheriidae 

Megdonyxjefersmi{DtsmaxQSt) 

Tayassuibae 

(Leidy) FMygonm comprmm IJtCmit 

Cervidae 

Odocoileus virginianus (Zimm.) Cerv-m catmd&nsis Erxlaben 

wkitneyi (Pddtn) 

Antilocaprh>ae 

Antilocapra americana Old. 

Bovibae 

Bismi hison L. Sytfdm mvifrons (Leidy) 

” latifrons (Harlan) Ovibos nwsckdus Zimm. 

Eiephanxidae 

Mammut aniericanum (Kerr) Elephas primigenim Blum. 

SCITJRIBAE 

Marmotamomx(lAmi,) 

■ MtTRIBAE ; •• ■ 

M krotus species (reported as pennsylvmkus (Ord.) 

Geomyidae 


Gcomys hursarius (Shaw) 
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Leporidae 
Leptictxdae 

PROCYONIDAE 

Canidae 

Cams indianensis Leidy 

RicIiardsoE 

Utocym cinenoargmtatm (Sckreber) 

' VL SUMMAKY : : 

A difference of opinion prevails among geologists relative to the extent 
(and even the existence) of the Iowan ice sheet. The exposed portions of 
this drift sheet are found only in Iowa and a small portion of Minnesota and 
Wisconsin. The deposits containing evidences of life, however, indicate that 
there was an interglaciai interval following the Kansan and lUinoian, and 
previous to the Wisconsin, that is easily recognized stratigraphically. Two 
loesses have been observed in many places, an early and a later. The loesses 
above the Illinoian till are post-Illinoian (Sangamon) andpost-Iowan (Peorian). 
In Iowa the upper loess is considered post-Iowan, and there should be below this 
a post-IIlinoian overlying a post-Kansan. Deposits referred with confidence 
to the Peorian interval have been observed in Iowa, Nebraska, Illinois, Minne- 
sota, Wisconsin and Missouri. 

Little is known concerning the climate of the Peorian interval, tho it is 
believed, in Iowa at least, to have been somewhat drier than that of the present 
time. The flora is very poorly represented (only the presence of wood being 
recorded) but the fauna is well represented. The biota is tabulated Wow : 





Living 


Total 

Mollusks 



64 

' 2 ■" 


Mammals...., 



10 

14 


Total 




74 

■ 16:,';, 



Land mollusks predominate as would be expected in loess deposits, 53 species 
being represented. With few exceptions all are living in Iowan territory at 
the present time. Of the mammals recorded, 59 per cent are extinct. 


SPECIAL CHARACTERISTICS OP LOESS EOSSILS 
The fauna of the various loess deposits is but little understood by many 
geologists, as well as by most zoologists. , A paper by Prof. B. Shimek^ of the 

^ Science, N. S., XXXVII, No. 953, pp. 501-509, 1913. 


SyhUagiis floridamis (Allen). 

Anotnodon snyderl LeConte 

Procyon priscus LeConte 

Cams mississippiensis Alien 
Cams iairans Say 
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Iowa State University, ably discusses this subject and some extracts from his 
paper may fittingly close this chapter. ■ . 

^ /‘In order that the value of these moliuscau faunas may be properly meas- 
sured it is Eecessary that they be taken collectively. A single terrestrial sheU, 
does not make a land deposit, neither does a single aquatic shell make a water 
deposit. In water deposits aquatic shells always form a conspicuous part of 
the fauna, even tho locally they may not predominate. In subaerial deposits 
aquatic shells may occur, but they are rare and local, and the dominant types 
are terrestrial Strictly terrestrial Pleistocene deposits are of two types: 
buried sand dunes and the loesses. Buried sand dunes are not uncommon in the 
upper Mississippi ¥ailey, excellent illustrations being found near Gladstone, 
Illinois; north of Iowa City, Iowa; at Hooper and West Point, Nebraska, and 
at other points. Neither buried nor surface dunes contain shells so far as 
observed. * 

'^The loesses are much more satisfactory for our purposes, because they fre- 
quently contain fossils and offer by far the best opportunity for the study of 
Pleistocene terrestrial mollusks. In these deposits terrestrial forms vastly 
predominate, and fluviatile forms are wholly wanting. So much has been 
written on this feature of the subject that only reiteration is here possible. 

“Fresh-water shells in the loess are very few. They belong to species 
which inhabit small ponds and boggy places. They are not of the types found 
in streams and lakes. They are local in distribution, and in a number of cases 
dearly associated with buried ponds. Ponds are not rare in high places in 
loess regions. They frequently contain the smaller Lymnma, etc., which are 
sometimes found in the loess, aquatic birds and insects probably being respon- 
sible for their introduction. Such ponds, if buried by subsequent depositions 
of loess, would present exactly the conditions under which aquatic shells are 
usually found in the loess. The vastly predominating forms are terrestrial— 
upland terrestrial at that Some have become extinct in the loess region, but 
occur westward and southwestward in the drier part of the continent. Such 
are Pupa muscorum, P. blandi, Sphyr odium edefUidum var. aUkola, Pyramtdtda 
shimekii and Oreohelix iowensis. Others like Succinea grommori and Vallonia 
gracillicosta are still found in the loess region, but they prefer dry, often open 
groimds. The land species which prefer wet grounds are conspicuously absent 
from the loess. 

“The fossil mollusks do not enable us to determine the age of any of the 
Pleistocene formations. The fossils of the.Aftonian are not sufficiently dis- 
tinct from those of modem alluvium to permit the drawing of any conclusion 
other than that the conditions of deposition were much the same. They do 
not enable us to distinguish between the loesses, for the fossils of the gmy and 
the yellow loesses are, in larger series, essentially the same. But they give us 
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an excellent measure of the conditions which prevailed at the time of the deposi- 
tion of the various fossil-bearing Pleistocene strata. 

''The terrestrial mollusks which are found in the Pleistocene deposits are 
also now of very wide distribution and the variation which they exhibit in spe- 
cies, form and size is not at all determined by latitude, but rather by the eda- 
phic conditions under which the forms existed. In both cases the species are 
those of modem faunas whose habits are well known. 

Variations in the Pleistocene fauna are nowhere better illustrated than in 
the loess, which has a wide distribution both north and south, and east and 
west, in the Mississippi Valley. If we begin in the northwestern part of the 
loess area in Nebraska and western Iowa, we find that the dominant species in 
the loess are Pttpa muscorum^ P. hlandi, Pyramidula shimekii, Succinea gros- 
venori, Oreohelix iowensis, Vallonia gracilicosta^ Bifidaria procera^ Sphyradium 
edenttduni alHcola, These species all belong to a fauna characteristic of the 
dry western regions, Pupa muscorum alone passing by a wide detour northward 
to the northeastern part of the country. Other species belonging to more east- 
erly faunas appear, as a rule, in smaller numbers. Southward along the 
Missouri River, as in northwestern Missouri, larger forms, such as Circinaria 
concava, Pyramidula altermta and Polygyra muUilineata, more characteristic of 
eastern and southeastern faunas, begin to appear in larger numbers. The 
change southward along the Mississippi is even more striking. In the north- 
erly deposits along the Mississippi Helicina occulta^ Pyramidula striatella^ 
Succmia ovalis and 5 . avara are among the most common species. Pupa decora 
is also abundant in both northern and northwestern loess, and while it is largely 
a boreal species, like Pupa muscorum^ it extends along the western mountains 
well into our dry western region. 

"Southward along the Mississippi the loess molluscan fauna changes in 
essentially the same manner as the modem fauna of the surface. At Hickman, 
Kentucky, the larger helices (so prominent in the southeastern modern fauna) 
already appear in large numbers and Pyramidida solitaria, carinate Pyramidula 
aliernata^ Polygyra tridmitata^ very large P. alholahris^ large P. profuftda, a^few 
P. eievata, P. frakrna, P. fraudulenia^ P, appressa^ Omphalina fuHgimsa, large 
Circinaria concava, more abundant Pyramidida perspectim and Gastrodonta 
Ugera, These species already form the most conspicuous feature of the loess 
fauna. Helictita occulta still appears, though here approaching its southern 
limit. Still farther south at Dyersburg, Tennessee, a similar fauna appears 
in the loess, but Helicina occulta is not common, reaching here its southern 
limit and Pyramidula striatella, so common in the north, also becomes rare. 
Still farther south on the west side of the Mississippi River at Helena, Arkan- 
sas, the loess fauna becomes still more characteristically southern, and in addi- 
tion to the larger helices already mentioned the large form of Smcima ovalis^ 
Ompludina kopnodes, Vitrea placmttda and Helicina orhkulata appear in 
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conspicuous nximbers. The last three species are distinctively southern. 
Hdicina occulta has wholly disappeared and its place has been taken by 
Helicina orbkulata. The richly fossiliferous loess of Natchez and Vicksburg, 
Mississippi, also contains the forms common at Hickman and Helena, and 
the presence of Polygyra obstricia, P. inflecta and P. stenolrema still further 
S tam ps the fauna as distinctively southern. 

“ But in this variation in the wide loess region there is nothing which sug- 
gests a transition or change from cold climate to warm climate faunas or vice 
versa. The variation, as we find it in the loess is practically exactly duplicated 
in the modern fauna of the surface. The only conclusion, then, which can 
be drawn from the fossils of the loess is, that during the deposition of the several 
loesses climatic conditions were not materially different from those which e.xisL 
in the various parts of the same general region to-day. Such differences as 
do exist point rather to a drier climate in the northern part*of the loess-covered 
area than that of to-day. 

“Emphasis has sometimes been placed upon the depauperation in size of 
certain loess shells, as evidence that the climate in which they existed was colder 
than that of to-day. These depauperate shells are found only in the northern 
part of the loess area, in Iowa, Nebraska, etc. Their exact counterparts are 
found living to-day in the drier portions of the same region. -And corresjwnd- 
ing differences do not occur in more easterly series which represent differences 
in latitude. It is evident that the depauperation is due to drouth and not 
to a low temperature, and the abundance of these depauperate shells in the 
northern loess reinforces the evidence aheady noted that the climate of this 
region was then somewhat drier than at present. ” 

TABLE OE LOESS FORMATIONS 

Prof. Shimek« presents the following ideal secdon as representing the rela- 
tion of the different loesses to the drift sheets. 

Kansan drift 

Kansan residual sands and gravels (Buchanan) 

Gumbo (Loveland) 

Black soil (Yarmouth) 

Post-Kansan loess 
lUinoian drift 

Illinoian residual sands and gravels 
Black soil (Sangamon) 

Post-Illinoian loess 
Iowan drift 

Iowan residual sands and gravels 
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Black soil (Peorian) 

Post-Iowan loess 
Wisconsin drift 
Wisconsm residual sands and gravels 

Post-Wisconsin loess. ^ \ \ ^ , 

These several loesses are quite distinct near the dnft borders, but the 
distinction grows less dear as we recede from the drKt margins, espedaUy 
southward, and finally practically disappears, probably in the regionsm which 
plan t-life was not wholly destroyed by the advances of the several ice-sheets 
succeeding the Kansan. 


CHAPTER XI 

THE WISCONSIN ICE INVASION 


Two till sheets referable to the Wisconsin invasion are recognbed, one 
known as the Earlier Wisconsin and the other as the Late Wisconsin. Of these 
Chamberlin says:^ 

The Earlier Wisconsin glacial stage , — The formations of the two Wiscon- 
sin stages together occupy much larger surface areas than the preceding, be- 
cause they were not overlapped by later drifts, and they are hence less modified. 
Besides this, they seem to have had stronger features otiginally. The till- 
sheets are marked not only at their borders, but at intervals in the oscillator}^ 
recession of the ice, by declared terminal moraines. Karnes, eskers, drumlins, 
and other special forms of aggregation and of outwash mark the surface, and 
reveal the mode of action of the ice and the glacial waters in a conspicuous way, 
and are in contrast with the nearly expressionless surface of the older sheets of 
drift. A part of this difference is due to the greater freshness of the Wisconsin 
formations; but the larger part, apparently, is assignable to a stronger origina! 
expression. This is more markedly true of the later Wisconsin drift than of 
the earlier. At least three successive terminal morainic tracts characterize 
that portion of the Early Wisconsin formation in Illinois which was not covered 
by the Late Wisconsin, The outermost of these lies on the border of the Wis- 
consin drift, and marks the outermost limit of the ice; the others lie within 
this outermost belt, and are rudely concentric with it, marking stages of halt, 
or of minor advance in the general osciUating retreat of the ice. 

The fifth interval of recession,~Th.a:t was an interruption of the retreat of 
the earlier Wisconsin ice at some unknown line within the area of the later 
drift, followed by a re-formation of the ice-lobes, and a re-advance of the ice- 
front. It does not appear that this interval was veiy long, but it was sufficient 
to permit the lobes of the ice-sheet to change tbeir relative sizes and their 
relations to one another to such an extent that the moraines of the later stage 
at some points cross those of the earlier at large angles. It is uncertain whether 
the interval should be put in the preceding dass,as the shortest representative 
of a dedming series, or referred to a different category, and it has been left 
unnamed. 

The Later Wiscamin glacml Following this epoch of re-adjustment, 
the ice margin assumed a pronounced lobate fomi, and gave rise to the most 

* Cbamherlin and SaMsbuiy, Geology, III, pp. S92-394. 
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dedared moraines, drumliiis, and other distinctive glacial formations of tlie 
period. The ice radiated not only from the Labradorean, Keewatin, and Cor- 
diileran centers, but from many isolated heights. Nearly all the wei^^^ 
mountain glaciation of the west is referred to this epoch. The drift-sheet of 
this stage is characterized by emormous terminal moraines, great bowlder 
belts, by unusual developments of kames, eskers, drumiins, outwash aprons, 
valley trains, and other diagnostic features of glacial action and giacio-fiuvial 
cooperation. This drift-sheet, far beyond ail the others, bears the stamp of the 
great agency of the period. The disposal of the ice in great lobes is referable 
to the influence of the great basins. Field studies indicate that broad, smooth- 
bottomed basins, elongate in the general direction of the ice movement, favored 
the prolongation of the ice into broad lobes, while sharp, deep valleys of tor- 
tuous course or transverse attitude had little effect upon the extension of the 
ice. : ■ "" 

The Later Wisconsin drift is characterized in some places^ by nearly a score 
of concentric moraines which, in some cases, represent re-advances of the ice 
in the course of its general retreat, and in others perhaps nothing more than 
halts sufficient to permit an exceptional accumulation of drift at the ice border. 
There appears to have been exceptional vigor of ice action, correlated with 
rapidity of melting, resulting in a sharp contest between the antagonistic agen- 
cies that made for advance and retreat. The older drift-sheets, so far as over- 
ridden by the ice of this epoch, were ’CUt away more largely than in preceding 
epochs, and the scoring of the rocks below was more prevalent and profound. 
This was notably so in the great thoroughfares of movement, and for obvious 
reasons less so where the lateral borders of the lobes only lapped upon the older 
drift. Extensive overriding of the older drift, without complete removal, 
occurred in some districts, notably in Illinois and Michigan, as determined by 
Leverett.^^ 

In Ohio there was a period of erosion between the two tills; the cutting of 
the broad valley of Mad River, two miles in width and 25~'50 feetTn depth, is 
referred by Chamberlin to this interval. Other river erosions in this and other 
parts of the state are also placed in this interval.''^ 

LIFE 

“As yet no soil, or leached or weathered zones have been found separating 
the drift of the two series and it seems questionable whether the interval be- 
tween their deposition was sufliciently long to justify their reference to distinct 
glacial stages. No life has yet been reported from this interval. However, 

^ Minnesota, Upham, 9t}i Ar, Rep. GeoL and Nat. Hist. Surv. of Minn., p. 830; Leverett, 
Mon. XLI, U. S. GeoL Surv. ■ ' - ; ■ ' ' 

* Leverett, Monograph XLI, p. 352. 

^ Leverett, Illinois Glacial Lobe, pp. 317-318, 
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it'ispossibie that many of the marl-deposits found on the older Wisconsin till in 
lilinois/and elsewliere, ma 34 .be' referable to the" interval between the deposition 
of the tw’'o drift sheets. The bodies of water in which these marl !)eds were 
formed may have been inhabited by hardy mollusks and other animals while 
the ice front was still in the vicinity of Chicago; An example of this |:)ossibiIity 
is the marl deposit underlying the campus of the University of Illinois, des- 
cribed on page 127 of this work. ; 

■ ■ WABASH yAUNA . 

Ha>^ has proposed the name '^Wabash Beds” for the deposits laid down 
subsequent to the retreat of the late W|sconsin ice sheet, and for the biota he 
proposes the name Wabash Fauna,” believing that the f)eriod between the 
waning of the ice sheet and the historical period should bear a name and be 
equivalent in value to the interglacial periods between the different ice sh^ts. 
This biota, lying in deposits formed on the surface of the late Wisconsin till 
sheet, is described in Chapter IV of this volume. 

» Smith. Mis. CoU., No. 20, p. 1^ 


CHAPTER XII 


SUMMARY OF THE LIFE OF THE PLEISTOCENE WITHIN THE 
ENGLACIATED PORTION OF NORTH AMERICA 

In the tables at the end of this chapter the biota of the Pleistocene, in that 
part of North America covered at one time or another by a drift sheet, is 
arranged to show both systematic and stratigrapMc sequence, upward of 685 
species of animals and plants being listed, A study of the table below, which 
is a summary of the large tables at the end of this chapter, brings out some 
striking features. 


Table Shomng Number of Living and Extinct Specks Recorded from the 
Glaciated Portion of North America 



Living 

Extinct 

Total 

Percent 

extinct 

PlaTits 

138 

' 7 

145 

4.8 

Animals 

MoIIusca 

292 

. 6 , 'J 

298 

.2, 

Crustacea 

4 

0 

4 

0 

Tnsecta i. 

4 

104 

108 

96.3 

Vertebrata 

37 

93 

130 

71.5 


Totals 

475 

210 

685 

30.7 



The plants and mollusks are seen to have suffered but little change thru- 
out the Glacial Period, the percentage of extinct species being about 4.8 per 
cent in plants and 2 per cent in mollusks. Among the insects and verte- 
brates, however, the. case is reversed; of the former, about 96.3 per cent are 
extinct, and of the latter about 71.5 per cent are extinct. The percentage of 
extinct mammals varies considerably, decreasing with the advance in time of 
the Glacial Period. Thus the Port Kennedy cave fauna, herein considered as 
preglacial, contains 80 per cent of extinct species^ while the Conrad Fissure 
fauna, placed by Hay in the Sangamon interglacial interval,^ contains 47 per 

* Dr. Hay places this fauna in the Sangamon (Smith. Mis. Coil, LIX, pages 14-15; 
Iowa Geol. Surv., XXIII, pa^s 31-32) but as it is believed to have been destoyed by the 
inhuence of the Illinoian ice invasion, its true age must be the interval preceding this invasion, 
or the Yarmouth (See Science, XXX, page 892, 1909). 
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cent of extinct species. These groups consist of highly complex organisms 
which have undergone rapid evolntion. The vertical geological range of many 
of the species and groups is noteworthy; the data are not yet full enough, how- 
ever, to permit of generalizations, except in a few instances. 

I. The Flora 

The flora of the Pleistocene differs but little from that of the same area 
today. At different times during the interglacial intervals the cold temperate 
plants have been driven southward and their remains have been found to the 
south of their normal habitat of today. Many species of plants presented in 
the Don beds of Toronto (Sangamon interval) as well as in later postglacial 
deposits, are also found in the Pleistocene of South Carolina, Maryland and 
Virginia.^ Likewise, during a period of warmer climate a subtropical and 
temperate flora flourished at a higher northern latitude than at the present 
time. As has already been stated, it is probable that each interglacial interval 
experienced five periods of climatic variation — (1) Arctic, (2) cold temper- 
ate, (3) temperate (perhaps subtropical), (4) cold temperate, (5) Arctic. 
This climatic variation has been observed in only a few places, notably at 
Toronto and Chicago. The flora of the former locality is the most extensive 
of any known Pleistocene locality within the glaciated area. The plant remains 
also attest the presence of swamps, lakes, rivers, and vast forested areas, com- 
parable with the same territory as it was before the advent of the White Man« 

Among the plants, trees predominate, p^haps because the woody Imves 
and stems were more readily preserved. Enough of the other branches of the 
plant kingdom have been preserved to indicate that they also were abundantly 
represented. 

IL The Fauha. 

I. THE MOIXUSCA 

Almost half of the life of the Pleistocene belongs to the group of molhisks 
owing, doubtless, to the hard shelly skeleton which is easffy prwerved. As 
in the case of the plants, the most cxnnplete molluscan fauna occurs at Toronto 
and Chicago. A greater or less number ol S|«des have also been observd[ in 
many other places. The Sangamon interval is the most prolific in the ramins 
of the naiades, evidencing pronounced hike conditions in at least one kx^lity 
(Toronto). This type of mollusk also flourished during the Aftonian and the 
Yarmouth intervals. The species from these early deposits show that little 
change has taken place in this group during the glacial episodes. 

The fresh water univalves are abundanlfy represented in all stota, many 
species being found in aU:, or nearly aU of the interglacial interval; notably, 
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Vdmia tricarinata, Segmentina atmigera^ Planorbis trivolviSj Plmorbis anlrostiSj 
planorbis parvus^ Galba caperaiCy Galba humilis modkella, Galba obrussa, and 
Galha paliistris. 

The land snails are perhaps, the best represented of the mollusks, when ail 
of the interglacial intervals are considered. Many species of some genera per- 
sist thruout all of the intervals, as Vallmia^ Strobiiops^ Bifidaria {Gastfocopta) 
Succinea, Hdicodiscus, Sphyradium, Pyramidula^ Zonitoides, Viireay Euconulus 
and Polygyra, So far as known these species do not differ materially from the 
same species as they exist today and it is inferred from this that conditions 
during at least a part of these intervals did not differ from the conditions of 
today in the same regions. 

It was at one time thot by many biologists that the Glacial Period was a 
strong factor in the mutation of species and varieties. In 1894 Dr, Pilsbry^ 
stated as his opinion^ that “one of the most potent causes of specific or varietal 
differentiation has been the glacial epoch which undoubtedly caused a south- 
ward movement of the entire northern fauna. Upon the recession of the ice 
sheet the species thus driven south found themselves exposed to changing 
climate and food-plants in their new home. Those following the retreat of 
the ice found the topography, soil and drainage systems of their former area 
in the north vastly changed, While this factor has been found to have been 
potent in changing some groups it seems to have had but little effect upon many 
mollusks, the tables showing that a large number of the species, especially 
the pulmonates, both land and fresh water, persist practically unchanged 
from the Aftonian to the present time. The great differentiation of species, 
especially among the land snails has taken place beyond the limits and infl- 
ence of the great ice invasions. Too little is yet known concerning the vertical 
distribution of the fresh water pulmonates, but the data at hand indicate that 
but little change has occurred. It is believed by the writer, however, that the 
great majority of the numerous species of the fresh water pulmonates have 
been evolved since the retreat of the Wisconsin ice sheet. The species pre- 
served in interglacial deposits show no change from the t}pe of the tecent forms 
of the same species. Further research may carry many of the species into pre- 
glacial time and may also add many of the supposed recent species to the list of 
fossils. As previously explained (Chapter X, page 363 ) some of the loess 
fossils attest a change to a drier climate during some of the intervals, a climate 
similar to that of the southwest in Colorado and adjacent states, and at these 
times a few peculiar species and races flourished in the loess-covered areas. 

II. INSECXA 

The insects are peculiar in that all but four species are extinct. The 
majority of the species are from the Toronto deposits of the Sangamon Interval 

' a Nautilus, VIII, p. 51. 
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A less number are from cave deposits thot to be preglacial, while a few are from 
other interglacial and postglacial deposits. Nearly all of the insects are beetles 
(Coleoptera) and the majority of the species belong to the families Carabidae 
and Staphylinidae, the first represented by 51 species and the last by 20 species. 
Other orders of insects are but meagerly represented, only one, Phryganea, be- 
ing certainly identified. The insect fauna of the Pleistocene will probably be 
very largely increased in number of species when the interglacial peat deposits 
are more carefully examined. 


III. yERXEBRATA 

The vertebrates, like the insects, are notable for the large number of extinct 
species represented. In this group of animals, whole families are extinct, notably 
Megatheriidae, Equidae, Gamelidae, Elephantidae, and Castoroididae. Among 
the other families, upwards of half the spedes are now extinct. The number of 
species which survived the glacial episodes and became extinct during postglacial 
(Wabash) time is notable. These are: 


M egatheriu mj cjj ersoit i 
Flatygonus compressus 
Mylokyiis nasutus 
Cervalces scotti 
Cervalces borealis 
Bison latijrons 


Bobtherium sar genii 
Symbos cmifrons 
Mammut americanum 
Elephas primigenius 
EXepkas columhi 
Castoroides ohioensis 


Conditions for these animals, as well as for the insects, must have changed 
radically before the recent or human period. The strong South American 
element in the vertebrate fauna is to be especially noted — Megdmyx, Flaty*- 
gmus, Mylohyus — and also that some of these (as Platygowus) extended in 
postglacial time as far north as New York, Indiana, and Michigan. A northern 
element is also present in the vertebrate fauna, consisting of the mastodon, 
northern elephant (mammoth), bi&on, bear, reindeer, and musk-ox. The 
horse, so abundant in the Pliocene Period, becomes scarcer and scarcer, and 
the last authentic records seem to be in the Sangamon interglacial interval 
The camels became extinct very early in the Glacial Period. The remains 
of the Cervidae, Bovidae, Elephantidae, and Canidae occur thruout the 
different interglacial inten^als, indicating that during these intervals a \^aried 
mammalian fauna existed. 

Cope, Osborn and other paleontogologists liave divided the Pleistocene 
mammals into faunal zones t|iereby dividing Pleistocene Time into periods 
corresponding to these faunas, Cope^ divided the mammals into two faunas, 
one the Megalonyx fauna, the other the Equus fauna, the farmer inhabiting 
the region east of the Great Plains and the latter the western and southwestern 


^ Amer. Nat., XXIV, p. 593. 


t 
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parts of tlie country. The two faunas were said by Cope to be contemporary 
and to have lived during pre-Champlain time. After the Champlain time a 
new fauna is thought to have appeared, consisting of existing species with a 
few remnants of the pre-Champlain fauna, 

Osborn® recognizes four faunas, first, the Equus-Myiodon zone; second, the 
Megalonyx zone; third, the Ovibos-Rangifer zone; and fourth, the Cervus 
zone, the latter being the fauna immediately preceding the discovery of Amer- 
ica by Columbus. The first two zones are thot by Osborn to be practically 
contemporary, the Equus-Mylodon zone being, perhaps, a little earlier in ap- 
pearance. Scott® follows Osborn in his treatment of Pleistocene mammals. 

These autiaors in these works have not taken into account the different 
glacial advances and retreats, and the resulting interglacial intervals, and a 
true picture of the vertebrate life of the Pleistocene can be gained only by a 
Study of the stratigraphy of the Pleistocene deposits in connection with the 
biotic remains contained in these deposits, as has already been pointed out 
by Hay.^ The deductions of Cope, Osborn and others are mainly based on 
material found in strata beyond the limits of the ice sheets, which cannot be 
positively correlated with the glacial divisions of this period for obvious reasons. 
Many other records are from cave deposits and bed rock fissures, which are 
usually of doubtful age stratigraphically. Exact knowledge of the extent 
and survival of Pleistocene mammals (as of other groups of animals and plants) 
can be gained only by a study of material contained in interglacial deposits 
of undoubted age. It will probably be possible to separate the Pleistocene 
mammals into early, middle, and late zones or faunas. Dr. Play® sums up 
the situation based on our present knowledge in the following words: 
looks, therefore, as if the earliest Pleistocene was cliaracterized by the existence 
of numerous edentates, horses, camels, tapirs, and saber-tooth cats, and few 
bisons, while during the later pre- Wisconsin Pleistocene, there were few eden- 
tates, few horses, no camels, few saber-tooth cats, but numerous bisons/^ 
The tables presented in this chapter furnish evidence of the truth of this state- 
ment. 

Extended analysis of the tables herein presented would be unwise in the 
light of our present imperfect knowledge of the life of the different intervals. 
Factors of stratigraphic differentiation must be found in the insects and mam- 
mals, the plants and moiiusks being of little value for this purpose on account 
of their uniformity thruout the interglacial intervals. Plants, however, are 
good indicators of climatic changes and have had, and will continue to have, 
an especial value in placing the climate of the fauna which may be found 

® Age of Mammals, 1910, pp. 452*467; Hay, Smith. Mis. CoIL, LIX, pp. 3-15. 

« A History of Land Animals in the Western Hemisphere. 

^ Smith. Mis. Coll, LIX, pp. 3-16, 1912. 

* Op. du. p. 15. 
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associated with them. Mollusks are excellent indicators of ecological condi- 
tions, which they usually rather accurately attest. 

' III. Man in the Pleistocene 

It is singular that the bones of Homo have not been found in America in 
connection with interglacial deposits. There are several references in the 
literature to such remains in connection with glacial deposits, hut investiga- 
tion has nearly always resulted in referring the specimens to recent burial or 
inclusion. Some years ago parts of a human skeleton were found in deposits 
at Lansing, Kansas, thot to be loessof Peorian Age.^ Later investigations/^ 
however, led to the conclusion that the human relics were later in age than tlie 
deposits in which they w^ere found, and it was also showm that the deposit was 
not loess.^^ 

In Europe, parts of skeletons, as well as cultural artioles, have been found 
in connection with interglacial deposits. The oldest hunmn remains (des- 
cribed as Homo heidelbergensis) were found in deposits referable to the Mindeh 
Riss interglacial epoch of European glacialogists, which is correlated in time 
with the Yarmouth or second interglacial interval of American glacialogists.^^ 
Cultural articles in Europe have also been found in deposits of middle Oligocene 

age. ' ■ ■ ^ - ■ 

Recently, human remains have been reported from deposits in Florida 

apparently referable to early or middle Pleistocene time. These deposits 
occur at Vero, on the Atlantic coast of east-central Florida, chiefly in an old 
stream bed which was uncovered during the construction of a drainage canal. 
The strata were undisturbed previous to the canal work and it is thot tliat the 
human remains, as well as the vertebrate remains associated with them, were 
deposited in the stream during Pleistocene timeA^ There were associated with 
the human remains, in addition to the bones of birds, reptiles, amphibians, 
and fishes, a number of mammal skeletons mostly fragmentary, belonging to the 
following species: 

Didelphis virginiana Sigmodm kkptdus 

Dasypus species Neotojnc Jhfidumi 

Cldamytfierium seplentrionalis Neofibcr alkni 

’ Upham, Amer. Geol., XXX, pp. 13S-tS0, 1902; Science, X. S., XVI, p. 355; Amer. 
Geol, XXXII, pp. 185-187, 1903; WiUiston, Science, N. S., XVI, pp. 19.5-196, 1902; Amsr. 
Geol, XXXV, pp. 342-346, 1903. 

Calvin, Chamberlin, Salisbury, Journ. Geol., X, pp. 745-779, 1902; Shiitiek, Amer. 
Geol., XXXII, pp. 362-364, 1904. 

” Shimek, Bull Lab. Nat. Hist., Univ. Iowa, V, pp. 346-352, 1904. See also Proc. Iowa 
Acad. Sd., XXIV, pp. 93-98, 1917. 

” Osborn, Men of the Old Stone Age; The Age of Mammals. 

« SeUards, Science, N. S., XLIV, pp. 61S-617, 1916; 8th An. Kept Florida Geol. Surv., 

pp. 121-1®, 1916; 9th An. Kept., Florida Geol Surv., w. 60-81, 1917. Also Nelson, Science. 
N. S., XLVn, pp. 394-39S, 1918. 
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Equus liUoralis? 
Tapifushaysiit 
.Tayassu lends 
Bismt $ptcms 
Odocoileus osceola 
Odocoileus seUardsiae 
Mmnmut amcncmmm 
Elephas columbi 
Oryzojnys palnstris 


Sylvilagus pahtslris 
Scalopus aqmticus australis 
Ursus floridams 
Procyon lotor 
Lutra canadensis 
Vtdpcs palmoria 
Cams rmveronis 
Canis species 
Lynx rufus ftoridanus 


Of the above, 13, or over 50 percent, are extinct, and the conciusion of 
Dr. Hay as to the age of the deposit seems justified. Commenting on this 
point, Hay says {op. ciL, p. 67): ''We are, therefore, confronted by questions 
as to the antiquity of these human remains. As has already been indicated, 
the writer believes that the deposits in question are not only of Pleistocene 
age but of early or middle Pleistocene. He is also convinced, after having 
examined the locality and collected fossils from it, that the human remains are 
as old as the deposits in which they are found/^ 

The age of these human remains is not yet entirely clear in the minds of 
several leading American geologists and anthropologists. A conference was 
held at Vero in October, 1916, at which the following men were present: Dr.O. P. 
Hay, Dr. G. G. MacCurdy, Dr. A. Hrdlkka, Dr. T. W. Vaughan, and Dr. R. T. 
Chamberlain. In March, 1917, Dr. E. W. Berry visited the locality. Papers 
by these gentlemen relating to the deposits and to the human remains con- 
tained therein, have been published in Volume 25 of the Journal of Geology. 

The Florida deposits are far beyond the limits of the ice sheets of Pleistocene 
time and they bear an unknown relation to the interglacial intervals of the 
Glacial Period. Hay presents some evidence (op. ciL, pp. 67, 68) of Man^s 
presence in deposits apparently older than Wisconsin, but while they are sug- 
gestive, they are scarcely as definite as desired and necessary for the indubitable 
evidence of Man’s occupancy of the glaciated territory during the progress 
of the Glacial Period. It remains true, as far as the writer has been able to 
ascertain, that no undisputed record of the presence of human bones is known 
from interglacial deposits in the territory once covered by the great ice sheets. 


IV. Conclusion 

The evidence accumulated during the preparation of this volume indicates 
that the interglacial intervals, especially the Yarmouth and Sangamon inter- 
vals, were of wide extent and long duration and that the animal and plant life 
was varied and consisted of a large number of species. It is probable that con- 
ditions during these intervals were not largely different from those of today, 
at least during tlie temperate period of the intervals. Osborn^^ believes that 

Hay, 9th An. Rep,, Florida GeOl Surv.,pp. 43-68, 1917. 
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the biota was not seriously affected until the Sangamon interval I’his author 
says: “Until toward the close of third Interglacial Times no traces of northern 
much less arctic forests and animals are discovered anywhere, excepting along 
the borders of the ice fields. It would appear as if the animal and plant life 
of Europe and America were, in the main, but slightly affected by the first three 
glaciations. We cannot entertain for a moment the belief that in glacial times 
all thewarmfauna and flora migrated southward and then returned, because 
there is not a shred of evidence for this theory. It is far more in accord %vith 
the known facts to believe that all southern and eastern forms of life had be- 
come very hardy, for we know how readily animals now living in warm earth 
belts are acclimatized to northern conditions; 

It is probable that Osborn here has in mind the biota living at the margin 
or somewhat to the south of the ice front, because all the evidence indicates 
that all life moved southward in the path of the advancing glacier or suffered 
extinction. There was undoubtedly an unusual commingling of arctic, temper- 
ate, and warm faunas and floras in the region south of the ice sheet and the 
southern forms probably did become more or less acclimatized to a climate 
colder than was normal for them; but when the ice sheet melted and retreated 
the arctic and temperate animals undoubtedly migrated northward, as is 
plainly indicated by the remains of these animals and plants in territory to 
the north of the southern boundary of the till sheets (cf. Af Ionian and 
Yarmouth). 

Salisbury^^ sums up the effect of the Ice Age on the biota and his conclusioiis 
seem to well describe the situation as it is indicated by the facts at present 
known. 

“The great changes in the physical processes ivhich this on-coming of the 
ice-sheets brought into operation, effected corresponding changes in life and 
in the processes which depend on life. In the first place, the total amount of 
land life must have been greatly reduced. If account be taken of mountain 
glaciation in both hemispheres as well as of the ice-sheets, it is probably within 
the limits of truth to say that conditions became so far inhospitable as nearly to 
eliminate land life from about one-seyenth of the land of the globe, and to 
have rendered conditions relatively inhospitable over a still larger area. . . 

“The crowding of land life off 8,000,000 square miles, more or less, must 
have tended to concentrate it upon the land which still remained hospitable, 
and to decimate or exterminate those forms which could not migrate readily* 
... It would seem, from the series of ph 3 ^cal changes sketched, that very 
profound changes in life should have followed^ but it' must be confessed that, 

Outlines of G«»logic History with e^rial Eafeience to 'North America, pp, 271-272. 
References to marine conditions are omitted. 
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in spite of the conditions which it would seem must have been favorable for 
great destruction of life, and for imposing great modifications upon that which 
survived, statistical evidences of the changes which followed are less impressive 
than would have been expected. The data at hand point to extensive migra- 
tions, but not to exterminations and profound modifications which might have 
been expected. It seems impossible to think that the changes of climate which 
drove musk oxen to Kentucky and Virginia, and Arctic plants and reindeer 
to the lowlands of central Europe and to the Mediterranean, were without very 
profound biologic significance, unless the life of the earth had reached a condi- 
tion of far greater stability than that of earlier times, when lesser physical 
changes seem to have produced greater biological changes. 


Table showing Distribution of Life during each Interglacial Interval 


Interglacial Interv^al 

Extinct 

Preglacial 

Aftonian 

Yarmouth 

Sangamon 

Peorian 

Wabash 

*3 

.■M ; 

eS 

Plants 

Animals 

4 

23 

12 

14 

68 

0 

66 

145 

Mollusca 

6 

4 : 

50 ; 

91 j 

132 

66 

244. 

298 

Crustacea 

0 

1 

0 

0 

2'.i 

0 

2 

4 

Insecta 

104 

14 

0 

0 

85 

0 

9 

108 

Pisces 

0 i 

0 

0 

1 

0 

0 

2 

3 

Amphibia 

0 1 

1 

0 

0 

■■ '0 

0 

0 

1 

Reptilia 

I- 4' 

4 

1 

; 0 

■ i 

0 

0 

6 

Aves 

2 

2 

0 

0 

0 

0 

1 

3 

Mammalia 

87 

79 

24 

18 

25 

24 

21 

117 

Total Animals 

203 

105 

75 

no 

245 

90 

279 

540 

Total Life 

210 

128 

87 

124 

313 

90 

345 

685 


It is apparently in accord with the ascertained facts, as indicated by the 
fossil remains found between the till sheets, and listed in this work, to believe 
that at each interglacial interval there was first a migration northward into 
territory laid bare by the retreating ice and later a southward migration as the 
climate changed with the on-coming of the new glaciaton; that this to and fro 
migration was repeated four times and is now in its fifth northward migration 
period; and that the effect of such forced migrations has been to cause the ex- 
tinction. of many species of insects and mammals, while causing little change in 
plants and mollusks. There were probably other causes contributary to the 
extinction of the insects and mammals, but we must believe, from the strati- 
graphical evidence, that the physical changes brought on by the Glacial Period 
contributed largely to the dying out of so many species of these two highly 
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developed groups which were evidently not as able to adapt themselves to 
changing conditions as were the other groups. Additional data may change 
these deductions, which, however, seem to be justified by the information pro- 
vided by the animal life thus far obtained from deposits laid down between 
the several till sheets. 

V. Systematic List of Species 


’43 O B ^ S 

*n 4-i 3 S3 O 

W Ph < >< W 


PLANTS 

BY1.0PHYTA 

SpHAGNACE/E 


Sphagnum species.. 


Fontinalaceae 

Foniinalis species ; x 

Dichclyma capillaceum (L.) Schimp x 

Hypnaceae 

Camptoihecium nitens (Schreb.) Schimp., x 

Drepmocladus fluUans (L.) Wamst x x 

SwarU x 

” ' aduncus (L.) Wamst x 

intermedins (Lindb.) Wamst... x 

Cailiergon rickardsoni Lesq. and James x 

Semaidphyllum recurvans (Michx.) Britton...»...,...;. x 

BypmmiQ) commutcUum Hedw x 

P iagiotkecum dentkulatum roseanum (Hempe) B, S, x 

Char ACE AE 

Chant species x ...... x 


PTERIDOPHYTA 

equisetaceae 

Equisekm sylvatkum L x % 

JluviaUle L x x 

** scirpoides Michx x % 

species x 

Lycopodiaceae 

Lycopodium sdago h x x 

species x 
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SPERMATOPHYTA 

GYMNOSPERMAE 

Taxaceae 

Taxus canadensis Marsh................................... 

” minor (Michx.) Britton.,..,..... .............. 


PiNACEAE 

Pinus rigida Mill 

strobiis L ............. 

” iaeda L 

' » ' '■ ■■ ' 

species 

Larix larkina (DnRoi) Koch 

churchhridgensis Penhallow.... 

Picea (Mill.) BSP 

” canadensis {Mill) BSP. . ........ 

’’ species 

Abies halsamea (L.) Mill... ....... 

Thuja occidentalis L.. 

Juniperus virginiaha L... 

Chamaecyparis thyoldes (L.) BSP... 
Taxodium disiichim (1..) Richard.. 


P-f 


ANGIOSPERMAE 

Monocotyledonae 

Typhaceae 


Typha latifolia I.. 


Najaoaceae 

Poiamogeton natans L 

” perfolialus L 

” pusilhis L 

” rutilus Wolfgang 

pectinaius L 

species 

iVaja^, species....... 


HyDEOCH AEIt ACEAE 

Elodea canadensis Michx 

VaUismna spiralis L 


Gramineae 

Species indet 

Eestma omnah 

Oryzopsis asperlfoUa Michx 


Ph 


X . 
X 


Wabash 
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Cyperaceae, , 

Cares paiipercula irrigita (Wahl.) Femald... 
aequatilis Wahlenb....,.,... — ................. 

reticulata * 

species ............... 

Scirpusfhmatilis (Torr.) Gray 

Scirpus species - • 

Eriocaulaceae 

Eriocaulon species * • • 

Dicotyledoneae 

Salicaceae 

Scdix tma-tmi Pursh..... * 

species..... 

Popfdus grandidentata Michx.. - 

balsami^f era h 

** species 

JUGLANDACEAE 

Juglans cinera L... 

” species 

Carya cordiformis (Wang.) Koch...... 

glabra (Mill.) Spach 

” alba (L.) Koch * 

BeTU'LAC'EAE ■■ 

Corylus americam Walt 

BeMda species 

alba 

luUa 

Alnns species 

Ostrya virginiana (Mill.) Koch 

Fagace.ae 

Fagtis grandifoUa Ehrb 

Quercus alba 

” tnacrocarpa Michx 

** palustris Meunch 

muMenbergerii Englhm 

** wMutina Lam 

steUata Wang 

marcyatM Penhallow 

” pMks L 





li\'abash 
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o '3 P? ' ' ' d ■ " v' 

O ^ •rH O R S C ^3 

g 0 G R .32 , «j: a 
■ bO o r ^ G ^ <u 

«p ’ jls *2 G O oj , o 

M fe b 3 oj 0) <u 

W ^ > cE P-i ^ c3 


L........ X X 

rubra amUgm (Mkhx.) Feniald.. x x 

oblongifoUa Torrey...,. x ...... ...... 

Urticaceae 

Ulmus americana L x % 

” x x 


species ............................. 

Madura pamijera (Raf.) Schneider.. 


POEYGONACEAE ^ ^ ^ ^ ^ 

species x 

Oxyriadigyna(L:) Ili\\.,. x x 


Chenopodiaceae 


Chenopodium species.. 


Ceratophyeeaceae 
Cerataphyllum demersum L 


Nymphaeaceae 

Nymphaea adveita Ait 

Brasenia sckreberi Gmelin 

” purpurea (Michx.) Gasp 


R.WUNCUEACEAE 
Ranunculus aquatilis capillaceus DC 


Magnoliaceae 

Magnolia species x 

Liriodendron iulipifera L x 


Anon ACE AE 


Asintinia triloba Dunal.., 


Droseraceae 


Drosera rotundifolia L.. 


Hamakeeidaceae 
Liguidatnbar straciflm L 


Peatanaceae 

Platanus occidentalis L x x 

Rosaceae 

Crataegus species x 

crusgallil. x 

punctata Jacq x 
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o 

.s 

K 

Preglacial 

Aftonian 

Yarmouth 

s 

o 

S 

§ 

CO 

Peorian 

Wabash 

Recent 

Pruntis mrgmiana L 








s 

” cL pennsyhanica L..,. 





X 



X 

species.......... 


X 



X 




Potentilla mompeliensis norvegica 0.».) Rydb... 







X 

X 

** iridentata Ait 







X 

X 

” mserlna L 







X 

X 

” canadensis L 







X 

X 

LeGUMINOSAB ; 

TrifoUum repens L 

. 






X 

X 

Gleditsia donensis Penballow...,, 

. X 

ti 



X 




Cercis canadensis L 





X 



X 

Robinia pseudchocacia L.. 





X ■ 



X 

Aceraceae 

Acer pleiskcenicum Penballow 

X 




X 




torontamnsis Penballow.. 

X 




X 




** spicatum Lam 





X 


X 

'X 

” mbrumlL 





X 



X 









X 

X' 

” species .............i... 


X 







Safindaceae 

Aescultis glabra Willd 





X 



X 

VlTACEAE 

Psedera quinquefolia (L.) Greene 


X 






X 

VUis species 



X 


X 




” aestimlis Michx 







X 

X 

pseudoroiundifolia Berry 

X 






X 


Rhamnaceae 

Zhyhns sjxscies 







X 


Tiuaceae 

Tilia duhia (Newberry)..., 

X 

X 







” americmia L......... 





X 



M 

ViOLACEAE 

Viola palmlfis L 







X 

% 

HA3LORAGIDACSA1 

Mippurts vulgaris L ... ^ 





X 



X 

, , . . CORNACEAE , , 

Nyssa svlvatica MJlora (Walt.) Sarg 


X 






% 
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Ericaceae 

Clethm alnifolia L....— 

Vaccinium uliginosmnJji 

oxycoccus L ........... 

Rhododendron lapponkmi (L.) Walxlenb.. 

Arctostaphylos alpina (L.) Spreng.. 

uva-ursi (L.) Spreng, 

Gaylussacia haccala (Wang.) Koch 

Oleaceae 

Fraxinus ainericana, L 

” quairangidatals\\(Aix...* 

Marsh.... 


Genti.akaceae 
Mmymtlhes trifoliata L 

Bor AGIN ACEAE 

Lithospermim species. 

Gucurbitaceae 

Ecktnocystis lohata (Michx.) T. and G... 

ANIMALS 

MOLLITSCA 

PELECYPODA 

Unionidae 


Fusconaja undata (Barnes) 

” solida (Lea) 

ebem (Lea) 

” cltunii^LQd) 

ruhiginosa (Lea) 

Crenodonta peruviana (Lamarck).. 

undnlaia (Barnes) 

perplicata (Conrad) 

Quadfiila as per (Lea) 

pustnlosa (Lea) 

** pnsiulosa schoolcraftensis (Lea).. 

” metanevra (Rafinesque) 

lachrymosa (Lea) 

Rotundaria hiberculata (Rafinesque) 

Pletkobasns aesofus (Green) 

Fleur ohema cocciimm (Conrad) 


Wabash 
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Fletirobma coccineum •magndacustns (Simpson).,...... x x 

** (Lam.)........,... x x 

” pyramidaium (Lea) x x 

c/aM (Lam.). — X X 

EUipHo crassidens (Lam.)......... % x 

gihhosns (Barnes) x x x 

” complanatus (Dillw>Ti).. x x 

Afcidens confragosus (Say) x x 

Lasmigona costata (Rafinesqiie) x x 

(Raf.) X x 

Anodonta grandis Say x x x 

grandis footianalLt^. x ..i... x x 

” marginata Say... x x x 

** cataracta S&y. x x 

/ imbecUis Ssiy.. x x 

Anodontcides subcylindraceiis (Lesi) x x 

Ahsmidonla marginata (Say) x x 

” calceola (Lea) x % 

Piychahranchis phaseohts x x 

Ohovaria circiila (Ltz),..., x x 

** ellipsis (Lea) : x x 

Obliquaria reflexa Rafinesqiie x x 

Amygdalonajas elegans (Lea) x x 

Nephronajas ligamentina (Lam.) x x x 

Proptera data (Say) x x 

** pnrpurata (Lam.) x x 

Burynia iris (Lqsl) x x 

eUipsi/armis (Conrad) ; x x 

” recta (Lam.) x ...w. x x 

Lampsilis anodontoUes (Lea) x x x 

” luieola (Lam.) x x x x 

” ventricosa (Barnes) x x x 

Sphaeriidae 

Spkaerhm sulcc^umiLam.) x x x x x x 

striatinum (Lam.) x x x x x x 

solididum (Prime) x x x 

** siamimum (Conrad).., x x x 

” stamineim wisconsinensis Sterki x x 

rhomhoideum (Say) x x x 

fabde (Prime) 7, x x 

accMenktU (Prime) x x 

; fiamm (Prime) x x 


Recent 
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Sphaerium emarpmtum (Prime),... 

acuminaium (Prime) ....... 

Sterki 

' ■ , , Imissimum SterkL. 

” species, 

MmcuUum secure (Prime)... ........ 

iransversum (Say).. 

trtmcaium (Lmsley),.... 

” pariumeium (Say)..... 

wocam (P*rime)......., 

Pisidium Mitum (Haldeman) 

adamsi (Prime) 

’’ admnsi afine Sterki 

” cmipressimi (Prime) 

” compressim confertum Sterki .... 

compressim laevigatum Sterki... 
’’ compressim illinoisense 

” contorhm (Prime) 

Sterki... 

’’ cruciatum Sterki... 

” faihx Sterki 

” idahoense Roper.... 

” Mrhlandi Sterki......... 

mainense Sterki.......;.................. 

” medianum Sterki......... 

” mediamm minuium Sterki.. ....... 

” milium (Haldeman),........ 

” novebaracense (Prime)...,.,... 

” okioense Sterki 

” paupercuhm Sterki.. 

” punctatum Sterki......................... 

’’ roperi Sterki 

rotundatum Prime 

sargenti Sterki 

scutdlalum Sterhi. 

splendiduhm Sterki 

superius Sterki 

” iemiissimum Sterki 

” temdssimum calcareum Sterki 

irapezoideum Sterki 

” iriangnlare Sterki 

” uUramonianum (Prime) 

variaUle (Prime) 




Wabash 
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Pisidium venirkosum (Prime) ......... 

” venirkosum cosiaium Stferki.,. 

vesiculate Sterki? ......... 

virginicum (Gmelin).........,...... 

’’ wdkeri Sterki 

” poliktm Sterki.... 

” polUum decorum 


GASTROPODA 

HEtlCINriDAJE 


Edkina occulta Say-., 


Pleuboceridae 


Pleurocera suhtdare (Lea) 

” elemium ........ ........ 

elevaium lemsii (LeSk).. ....... 

” cafudictdcUum (Say)............. 

davere (Conrad).. 

(Haldeman).....,....... 

^ecies... 

Goniohasis Uvescens (Menke).......... 

” Uvescens niagarensis (Les,).. 

” kaldemam Tryon 

*’ depygis (Say). 

” species..................... 

Ancidosa costata Anthony 


Amnicolidae 


Pyrgulopsis scaiarifomis Wolf.., 

Pomatiopsis hpidaria (Say) 

Amnicola Umosa (Say).... 

” iimosa porata (Say).... 

” Umosa parva (Lea) 

emarginaia (Kuster).. 
** cincinmtiensis (Lea)., 

” lustrica Msbry 

letsoni Walker...^,......... 

” gaXbana (Say), ....... ...... 

walkeri Pllsbiy..... 

species 

Somaiogyfus integer (Say) 

suhglohosus (Say),. 
” depressus Tryon..,. 


Wabash 
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. Palvdestfina nickUmana (Lea).. 
Bythinella tenuipes Coiiper 


VlVIPAHIBAE 

Vinpara intertexta (Say)....... ... 

subpurpurea Say ..... 

Campelmm decisum (Say)... 

” ponderosum i^ 2 .Y) 

” suhsoUdum (Anthony) 

(Anthony).. 

integrum (DdKlay) 

integrum obesum (Lewis)... 

Lioplax cydosiomatiformis (Lea) 


V^ALVATIDAE 

Valvaia sincera (Say).. 

” l&msii Currier..... 

’’ oUusa Drap 

** tricarinata (Say)*. ........ 

tricarinata confusaW&lktt 

tricarinata simplex Gould............ 

tricarinata unicarinata ldtKzY 

tricarinata in/racarinata Vamtta,.. 

” hicarinata (Lea).... 

” bicarinata perdepressa Walker 


PULMONATA 

Physidae 

Physa heterostrapha Say... .... 

” sayii Tappan. ... 

” ancillaria Say 

” warreniana Lea 

w/egffl Haideman 

niagarensis Lea 

walkeri Crandall 

” gyrina Say 

” gyrina hildrethiana Lea 

” elliptica Lea 

” aplectoides Sterki 

Aplexa hypnorum (Linn.) ...... 


Ancylidae 

Gundlachia species 

Ancyhis parallelus Haldeman 




P-i 


Wabash 
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ptl 

Ancylus riviilaris Say. 



X 


X'. 


X 

X 

Adams.................................................... 







X 

X 

” tardus Say 





? 



' X 

” kirklandi Walker....... 







X 

X 

Flanokbbdab 

Segmentina armigera (Say),.. 



X 


X' 


X ■ 

X 

PlanofUs trivoMs Say.... 




X 

X 


x 

X 

” binneyi Tryon. .. 







'■'x 

X 

” campanulatus Say 







X 

X 

” antrosus Conrad...... 



X 

X 

X 

X 

X- 

X 

” antrosus striatns Baker..,..., 




X 



X 

’■ X 

” antrosus angistomus Haldeman.. 







X 

X 

** aitissimus Baker.. 







X 


” exacmus Sbj 




X 



X 

X 

rubelhis Sterki 







X 

X 

” deflectus Sny, 




X 

X 


X 

X' 

” umbilicatellus Cockerell.. 







X' 

’ X 

** hirsuius Gould 



X 


X ■ 


X 

X 

Gould............ 



X 




X 

” parms Say .......i........ 



X 

X 

X 

X 

X 

X 

” parv-us urbanensis Baker 







X 


” crista Linn ? 







? 

X 

” crista cristata Drap 







X 

X 

Lymnaeidae 

Lytftnacastagualis appressa (Say).... 





X 


X 

X 

Fseudosuccinea columella (Say). 




X 


X 

X 

X 

Acella haldeniani (Desh. Binn.) 







X 

X 

Galba caperaia (Say),......... 



X 

X 

X 

X 

X 

X 

parta (Lea) 





X 

X 

X 

dalli (Baker).. 







X 

X: 

” hmilis modicella (Say) 



X 

X X 

X 

X 

X 

X, 

humiUs rustica (Lea).,.. 







X 

X 

obrttssa (Say)... 



X 

X 

X 

X 

X 

X 

ohrussa decampi (Streng) . , : . .. . 







X 

' X'' 

obfussa exiqua (Lea) 







X 

X 

” galbana (Say)....... 



X 



X 

X 

X 

anticostiana (Dali) 

X 





X 


bakeri (Walker).. 

X 






X 


(Miiller). 



X 

X 

X 


X 

X 

rejlexa (Say) 



X 


X 


X 

X 

** elodes (Say) 1 ; 




X 



X 

na^ihotahensis f Baker) 

X 






X . 
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iGalha catascopnm (Say) 

(Sowb.)*-- 

Auriculidae 

CUfychiim eocigmm (Say) 

exile H. C. Lea,.. 


Vailontidae 

Vallonia pamda Sterki ...... 

” Remh... ... 

” cosiata rMuller).,^.... 

” piilcheUa (Muller)..., 

perspectim Sterki......... 

cyclophofella Ance}^ 


PUPILLIDAE 

Strohilops lahyrinthica (Say) 

^ ’ affinis Piisbry 

/V vifgo Piisbry 

Pupoides mar ginalus {S2iy) 

^^Bifidaria armifem (Say) 

, coniracta (Say) 

pentodon (Say)..,............. 

. tappaniana (C. B. Adams).. 

hohingeri Sterki.............. 

’’ procera (Gould)... 

corticaria{Sdcy). 

Pupilla musconmi (Limx.)..... 

” Uandi (Morse)..., 

decora (Gould) 

Leticochila Jallax (Say) 

Vertigo tridenfata Wolf 

ovata Say 

’’ milium Morse 

” morsel Sterki 

” holleslana Morse., 

elatlor Sterki 

modesta Say 


COCHLICOPIDAE 
Cochlicopa luhrica (Muller) 


SaCCINEIDAE 


Succinea ovalh Say.., 
avara Say... 


This genus is now known as Gastrocopta 


Peorian 
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Extinct 

Preglacial 

Af Ionian 

Yarmouth 

Sangamon 

Peorian 

Wabash 

Recent 

gfosv&nofi Lea........ 




X 

X 

X 


gc 

Lea 



X 

X 

X 


X 

K 

Endodontidae 

Sphwddiuw edentulunt Ingersoll 



X 

X 

X 

■ X 

X 1 

X 

W ^dif.odinfua pdfullelus (Say)....: 



X 1 

'X 

X 

'X 

X I 

' X 

Funchim pygmueuw (Drap.) 





■ X 


X 

X 

PyraMiduld cfonkMtei anlkonvi Pilsbry..., 



X 

X 

X 

X ■' 

X 

X 

” perspecUva (SQ;y). 




X 

X 

X 

X 

.X 

” shiffiekii (Pilsbry)..... 




X ' 


X 


■■ 'X 

altetnaid (Say)............... 



X 

• X 

X 

; X 

\ X 

i -X 

solitarla (Say) 




' X 

X 

X 

' X 

. X 

OfmhfMx iowensis fPiisbrv) 

X 



X 

X 

^ X 


Limacidae 

AgHolifnax cQwpesiris BinBey.... 







X 

X 

Limdcid^ sj^ecics indet 







X 

X 

ZONITIPAE 

GdstrodoniCL ligetd (Say) 




X 

X 

X 

X 

X 

Zoniioides arborea (Say) 



X 

X 

X 

X 

X 

'X 

” nitida (Miiller) 





X 



X 

miftuscula (Binney).... 



X 

X' 


X 

X 

X 

Sterki 







X 

X 

iffiUum fMorse) 






X 


■X 

Euconuhis fulvus (Miiller) 



X 

X 

X 

X 

X 

X 

chffsinus (Say) 







X 

X 

chtf sinus polygyvatus (Pilsbry).. 







X 

■ X 

” sterkii (Dali) 







X 

■■ X 

Vitfid hdfftfnonis (Strom) 



X 

X 

X 

X 

X 

X 

** hidentdld (Say) 




X 

X 

X 

X 

X 

” fhoadsi Pilsbry 







X 

■ t 

” wheatlevi (Bland).. 





X 


X 

X 

Omphnlina fullginosu (Griffith).. 







K 

f 

” inonuitd {SBy}..,,. 





X 


X 

CtECINARIIDAE 

Cif'cinayia concava (Say) 





. X 

X 

X 

i 

1 ■ ■ 

1 ■ 

i X 

Helicidae 

Polygym wonodon (Rackett). 



X 

X 

X 

X 

X 

X 

” ffaternu (Say) 




X 

X 

X 

X 

X 

” hifsuta (Say) 




X' 

X 

X 

X 

X 

mltckelliana (Lea)..........-...................:...................,....... 





X 


X 

. X 

clausa (Say) 




X 

X 

X 

X 

X 
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Extinct 

Preglacial 

1 

d 

Yarmouth 

Sangamon 

Peorian 

Wabash 

Recent 





, X 

■X- 

X. 

x 

X 

7> . 






. X 

'•X' 

■' X 


■SJ 





, X 

X 

X 

X 

. X 

. ■ X 







' X 


X 

V JJ ■ 




. X 

X 

X 

X 

X 

■ X 






, X 

X 


X 

X 






X 

X 

X 

X 

X 








X 



J) 








X 

"X 

T 

>> 

Pil«ibTy . . 







X 

y> : 




X 

X 

'x 

X 

X 

X 

JJ 





X 

X 

X 

X 

X 

>> 

(Fer.).. 





X 


X ■ 

y> 

f/tpprfisjsn. fSfl,y) ... . 




X 

X 

X 


X 

j> 






X 


X 



T ilfibry 







X 

X 

» 

fOrnTld'l 






X 


X 

ARTHROPODA 

CRUSTACEA 

Cdfnbarus hlandingi ucutus Girard. 







X 

, X 

Ciammatu!^ sneriftfi 


X 







Cypris 






X 


X 


Ofitracod 






X 




INSECTA 

COLEOPTERA 

Wings of beetles 



X 

X 





Byrrhidae 

Byrrhiis oUawaensis Sciidder 

X 






■ X 


SC.ARAB.^EIBAE 

A ifhodius ^raecursor Scudder............................. 

X 

X 








nucans Scudder 

X 

X ' 







y> 

scidellaris Scudder 

X 

X 







PhanaeiiS antiqtiiis Scudder 

X 

X 







Choeridium ebenimm Scudder 

X 

X 







Carabidae 

CUaenius ininclailssimus Scudder ' 

X 

X ■ 







" jj ■ ■ 

plicatipennis Wickham 

X 




X 




■ ■ jr 

punctuhtus Scudder 

X 

X , 







Carabus maeander sanmmon Wickham 

X . 




X 









1 
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Extinct 

Preglacial 

Aftonian 

Yarmouth 

Sangamon 

'C 

o 

£ 

Wabash 

Recent 

C'vminAix Mimr/i Sriirfdpr 

X 

X 







SJ 

9!^/}rS/;x/:finx ^ ^ ^ ^ 

X- 






X 


Dir.adus ' ahita/ifiMX Rrii ■ 

X 

X 







»? 

finecieR.,:, . ■ ... ' 

X 

X 







PiiF.rmiirJmx lamipotux 

■ X 

X 







s» 

l&ngipeftnis Scudder 

X 

X 







n 

idffogatus Scudder . 

X 




X 




$9 

desUiutus Scudder 

X 




X 




99 

frcclus Scudder 

X 




X 




99 

destfuctus Scudder 

X 




X 




99 

gelidus Scudder 

X 

4 



X 




99 

Scudder............. 

X 




X 




»» 

dormitanx ScvidApr . . 

X 




X 




C.^thrux wkeaihivi Sniddfir : . 

X 

X 






w 

minor Scudder 1 

X 

X 







Mephfus irregidaris Scudder...... 

X 




X 




Tjwif.ava placicdix Scudder. .. ... 

X 




X 




99 

lutosa Scudder..... 

X 




X 





exita Scudder : ■ ... ■ ... 

. X 




X 




Nehfid absiracta Scudder 

X 




X 




Rtmthidium placiaium SciidHer 

■ X 




X 




}} 

kuywdrdi Scudder 

X 




X 




» 

vesUgium Scudder 

X 




X 




»» 

vanum Scudder. 

X 




X 




99 

praeteritum Scudder. 

X 




X 




n 

expletum Scudder 

X 




X 




99 

ddmnosiim Scudder....... 

X 




X 




99 

frapmPMkim Sciu^Her . : 

X 




X 




Piltrnhnx pdatux Scudder . 

X 




X 





decessus Scudder..... 

X 




X 




99 

frigidus Scudder 

X 




X 




99 

kfiMxlowi WirlrlieTn . 

X 




X 




Budislef aniecursor Scudder... 

X 




X 




Plat'MWiX CfLxux Scudder . ' . 

’x 




X 




99 

hifidei Scudder 

X 




X 




99 

halli Scudder..,. 

X 




X 




99 

dissipdtus Scudder 

X 




X 




, 99 ' 

desitetus Scudder 

X 




X 




„ 

hdfttii Scudder 

X 




X " 




99 

delapidatus Scudder......... 

X 




X 




S> 

exterminatus Scudder 

X 




X 




79 

inter plac.ialis Scu dd er. 

X 




X 




■' .« . ■ 

sub gelid us Wickham 

X 




X 
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. FiMynus mteritus Scudder....... x 

. pUistocenicus x 

longaevus Scuddct x 

Ear pains conditus Scudder, x 

Dytiscipae , . 

Coelamhus defeUcius Scudder...... x 

cribrarim Scudder x 

infernalis Scudder........ x 

disjcckts Scudder.... :... x 

Hydroporus Scudder..............^...,.....,.,... x 

inundaius Scudder......................... x 

Scudder............................. x 

Agahus samgei Wickham... x 

i4. gabus perdUus Scudder. x 

Agdbus praeliigens Wickham........ x 

Species indet... 


Gykinid.ae 


Gyrimis confinis J^^CoTitQ^ . 


, Hydrophilidae 

Cymhiodyta exstincia Scudder x 

Hydrockns amickis Scudder x 

Eelophorus regescens Scudder x 

Staphylinidae .■ 

Gymnusa ahsens Scudder x 

Quedi'iis deperditus Scudder x 

Philonthus claudus Scudder x 


cinckm Scudder x 


’’ aniiquatnm Scudder x 

” debilitatum Scudder x 

” exeswn Scudder x 

inhibitum Scudder x 

” frustum Scudder x 

Oxyporus stiriacus Scudder x 

Bledius glaciakis Scudder x 

Geodromiciis sliricidii Scudder x 

Acidota crenata Fabr. (var. nigra) * 

Arpedkmi stillkidii Scudder x 

Qlophrum ceiaitm Scudder x 

arcanum Scudder.. x 


Preglacial 

Af tonian 

Yarmouth 




















































































































Wabash 
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Extinct 

Preglacial 

O'.. 

4^ 

Yarmouth 

Sangamon 

Peorian 

Wabash 

Recent 

Olfi'bhfumt dMurlum. 


X 




X 




Wiriv'liarp . . 

X 




X 




Chrysomelidae 

X 




X 





■X 




X 







X 






! X 


xtyfifndpA 

X' 




X 




TC|^y - 





[..... 


■ X 

X 

S/ixi^is: fp.pulfif'h Sniddi^r . 

X. 






X 


Tenebrionidae 

I'fiiiahrio Cfilr.ulpftsfs - * 

X 


t 




X 


Eeateeibae 

X 






X 









X 

X 

' ^ ‘ 










CuRaJLIONIDAE 


X 




X 




.,-.1, 

AnthnnffifLux p^prffiifs Sr^drlpr . 

X 




X 





X 




X 





X 




X 





X 




X 





X 




X 




Sgolytidae 

X 




X 




Trichoptera 

PHRYGANEmAE 

X 







X 


Diptera 







X * 


VERTEBRATA 

PISCES 

Salhonidae. 

Ctdsiwomer namycuxh (Wallmiim) .. , 

1 



X 

I 

.j 

■ 1 



X 

Amiidae 

Amia mZm Unn. ....... . ..:.. . 







X 

X 

SlLBRiPAE 

: Fragments....... 







X 

X 
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' , ■ ' m 

■i-i 

u 

•S 

3 

’fab 

(U 

u 

eJ 

eg 

‘S 

2 

J-l 

1 

1 

1 

m 

■g 

eS 

a 

'♦a 

s 

M 

: Centjrauchidai: 


■ 

1 

I 



X 

X 












X 



X 




AMPHIBIA 

Ranebab 




' X 


1 





REPTILIA 

TElCirDIDAE 

Clemmys insciilpia LeConte 

X 

X 







percrassus Cope... 

X 

X 







Tefrapaiie anguilluldta (Cope) 

X 

X 



. .. i 




Teffdpcme cafolhtd (Linn.) 





'? 



X 

Mud turtle 



X 






COLXJBIOTAE 

BdscdfiioH dcufninaius (Cope).... 

X 

X 






AVES 

Anatidae 

Mergus serrator (Linn.) 







j 

X i 

X 

SCOIOPAEIDAE 

Gallinago species 

X 

X 




j 



Phasiantdae 

Meledgris supetbus Cope... 

X 

X 







Genus et species incertae cedis 




X 





MAMMALIA 

Megatheriidae 

Megdonyx wheuUeyi Cope 

' X 

X 







” loxodon Cope 

X 

X 







tortkdus Cope 

X 

X 







” scalper Cope 

X 

X 







leidyi LindaM........... 

X 

X 

X 






j^jffcfsonl Desmarest 

X 



X 

"X 

X 

X 


Mylodon karlani Owen 

X 

X 

? 


X 




Patamylodon nehrascensis Brown 

X 

X 





Equidae 

Eguus compUcatus Leidy..., 

X 

X 

X 

X 

X 




” fraternus Leidv 

X 

X 
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Extinct 

Preglacial 

Aftonian 

-C 

z} 

0 

1 

lx 

Sangamon 

Peorian 

Wabash 

Recent 

Equus excelsus Leidy.,,........,.,,... 

X 

X 

X 






occidenialis Ueidy...,. 

X 

X 







” scoUi Gidlev 

X 

X 







pecHndtus Cope 

X 

' X ' 





[*’ * 


laufentius Hay......................................... 

X 

X 






” mobfurensis Hay... 

X 


X 




...... 


Nmkipparwn gratum (LeMy). i 

X 


X 



i 












Tapiribae 

Tdpifus haysii .Leidy... 

X 

' X 


X 

X 









, 




Tayassuedae 

LsptockoBfus species............... ! 

X 

X 



1 

i " 




Mylohyus nasutus Leidv..... 

'X ' 

X 


X ■ 



X 


” if'.mfirariiis Hay 

X ^ 


X ■ 






pfmnsyluanicus (X^eidy).. 

X 

X 



...... 




teiragonus (Cope)..., 

X 

X 







Tayc^ssu lenis (Leidy)... 

X 



? 

X 



Pl(itygnni4x compressus LeConte 

' X 

X 

X 



X 

X 


” ve.tfis Leidy.. 

X 

X 



? 




Cameiibae . 

Cawelops kwsdnus Leidy,, 

X 

X 

' ? 






vitaksfidjius (Cope)......,.,......,.,. 

X 

X 







Cc^fHdus oMericO'nus Wort.. 

X 

X 







-- - . ... .... .. ........ ..................................... 

X 


X 






T^CGpt0finus oficntctlis Cope.... 

X 

X 







Cervibae 

Alecs U'MCficcLfius Clinton 





X 



' X 

” Hay 

X 

X 






CcfV(dccs scotti Lydekker 

X ' 




: X 


X 


** foosvelti Hay......... 

X ■ 



X 




** bofCdlis Bensley 

X 




X 


X 


Odocoileus vifgifiidtviis (Zitnm,) 



X 

X 

X 

X 

X 

Idcvicoffiis (Cope) 

X 

X 





whitneyi 

X 





X 



Capfomcfyx futcifet Matthew 

X 

X 







RangifcT species 




X 





cdTthou (Groelin) 




X 


X 

X 

tftuscdtiftcftsis Leidy.... 

X 



? 



X 


Knlahen 




X 

X 

X' 

X 

Antilwapridae 

AfUUocapfd dfH’Cficdftd Ord 


? 




X 


X 












Bovidae 


ed C2 ' 

d S *3 

•3 iso q 

K ^ 

w PL, < 


3 d d 
o ■■ q y tfi ■ 

C o3' ,2 ed 

S fcyO ^ 


d O cd ^ 

hi 


;5 ^ ^ 


Bison antiqims Leidy....* x x x ...... ...... ...... 

” bison (Linn.). x x x 

” dhmMBTsh,.., x x ? 

” occidentalis LncB.s x x 

Miffons iHoxlm)..... x x x x x ...... 

Symbos mvifrons (Lddy) x x x x x ..... 

Bodtherium bombifrom (Harlan).... x ...... ...... ...... x 

” wgewl* Gidley x x ...... 

Oubos nwschaiusZmim,^^.. x x x x 

Aflonim calvini Hay x x 

Elephantidae 

Mammut americamm (Ken)......... x x x x x x x ..... 

progenium Hay x x 

Rkahdobunus mirifictts (Leidy) x x 

Elephas primigenius Blum x x x x x x x 

imperator Leidy x x x 

” columbi BaXconer x x x x x x ...... 


X X X X X 


SCIUPIDAE 

Sciurus cdycinus Cope. x x 

Cynomys Indoviciamis (Ord)..,. ? 

Marmota monax (Linn.)...r........ 


Gastoridae 


Castor canadensis Kuhl. 


Muridae 

Peromyscus Uucoptis (Raf,)....... x 

Anapiogonia hiatidens Cope...... x x 

Sycium cloacinumQope........ x x 

Microtus pennsyvlanicus (Ord) 

” dilmianus Cope x x 

” speothen Cope x x 

didelta Cope. x x 

” imolutus Cope x x 

” amphibius Cope x x 

Fiber zibethicns (Lmn.) x 

Geomyidae 

Geomys hursarius (Shaw) x 

Thomomys species x 
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o 

■1 

Preglacial 

Aftonian 

Yarmouth 

Sangamon 

Peorlan 

Wabash 

Recent 

fedJ.toniCMS’ (Zimni.)-*----* ... , 


X 






X 

. EEETHIZOKFIDAE' ■ 

MfdM7j}n d&fsdtus(^mn,‘)....... ^ 


■ X 






X 

Castorohjibae ■ 

Casioroides oMoensis Foster.. 

X 

X 

X 

X 

X 


X 


.'1' ' ' ' . . 



X 






OCHOTONXDAB. . 


X 







.... Leforibae 

, SyMlagm jUffidunus (Allen). 


X 


X 


X 


X. 

. Leptictidae . 





X 



■ Taepibae ■ ■ ' ■ 

Scalopa sperie)5 , . . ... ; . .. \ . 


X 







SORICIDAE 

Hl/ifin/i f^ipt,pll(.tAp.p.x Cnpp . , , , 

X 

X 

"I 






VESPERmiONlBAE 

Rper.MS ■ ' .. .. ■. ..f.... ■ 









Ursibae 

Ufsus uiMficQftus Pallas....... 


' X 

X 





X 

Miller 

' X 




X 




^fctndux (Cope) ■ , ...... 

X 

X 
















, , ■ MTJSTEEmAE 

T (ixidBa iuxus (Sclireber) 


X 






X 

Cope..- .. 

X 

X 







mihfiSticUus Cope 

X 

X 







obtusdtus Cope 

X 

X 







leptops Cope . 

X 

X ' 







’’ Mcphitica (Sliaw),..... 




X 




X 

OsM0th€fiuW spcldQUM CopC 

X 

X 







Pptlyciciix Inhulntux Cope ........i. ............ ........ .......... 

X 

X 







Cope ................................................................. 

X 

X 







f»ul(i (T.ititi,) 


X 






. ..X 

Lidfd fhoddsii Cope, 

X 

X 
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]E»ROCYONr0AE 

Extinct 

Preglacial 

Aftonian 

Yarmouth 

Sangamon 

Peorian 

Wabash 

Recent 

X 





:x ■' 

X' 



CANIDAE 

X 

X 

X ! 

X 




X' 

, X, 

pfiscolnt^fj'its CopG 

X 

X ' 





...... i 






* occidcfitolis Richardson 




X 


X, 

diftfs I>eidy. 

X 

X 

X' 


X 



wississippi^ftsis Allen. 




' X 

X 



** iftdiofiBfisis Leidy!.......,. 







Difiocyon species...... 

X 

' X 

X 

X 

X 

X 

X 






XjTocyoii ciftCTcodf^cnidtus (Schreber) 

X 

X 

X 



X 

X 


X 

FELIDAE 

Pslis ifiBxpcctdtus (Cope).. 




calcdfdtus Cope... 







^eytd Desm 






X 

M cchodfodus gracilis Cope 

X 

X 






mcrcerii Cope.. 
















CHAPTER XIII 


SOME SUGGESTIONS FOR FUTURE STUD Y ' ' 

Detailed studies such as those carried on at Toronto and in the Chicago 
basin, should be conducted in all favorable localities once covered b}'- fx)st-- 
glacial waters. The correlation of the results of such investigations will go 
far toward clearing up many uncertainties which now surround the interpreta- 
tion of certain biotic phenomena, especially relating to the early stages of the 
ponded waters. A number of typical localities have b%en studied critically 
stratigraphically, and maps and other data are available as guides. The more 
notable of these areas may be briefly considered. 

GLACIAL LAKE AGASSIZ 

This immense lake built up several shore lines in which a few evidences of 
life have been found (see page 164). The outlet tliru Traverse and Big Stone 
lakes, as well as protected bays and shallow water regions, should contain 
deposits which might reveal something of the biotic histoiy of the lake. Both 
in northern Minnesota and in Manitolm favorable localities undoubtedly occur. 
It is believed that sheltered spots on Beltrami Island of Lake Agassiz (now the 
Red Lake Indian Reservation) may have preserved some of the life of the lake 
in deposits formed during its different stages. Warren Upham^s monograph. 
^^The Glacial Lake Agassiz” is an indispensable aid in conducting investigations 
on the shores of this ancient lake. The county maps in the Final Reports of 
the Geological and Natural History Survey of Minnesota, especially volume 
IV, will be found very helpful in this work. 

LAKE JMAXJMEE 

The Wabash River, like the Desplaines in Illinois, served as an outlet for 
the first postglacial lake in Ohio and Indiana, Lake Maumee. The city of 
Fort Wayne is built upon a portion of the ancient outlet, much as are certain 
portions of Chicago's western suburban towns built on the ancient outlet of 
Lake Chicago. Studies in the sedimentary deposits left by the lake in this area 
would most likely be productive of results similar to those obtained in the 
Chicago region. During the Lake Maumee stage, the life, which had been 
crowded south of the ice sheet, undoubtedly migrated northward and occupied 
sheltered and shallow parts of this body of water, in the same manner as did 
the Chicago biota. It is perhaps not unwarranted to predict that a fauna of 
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naiades and other' river mollusks, besides other life, will be discovered when this 
areaissystematicallystudied.':- 

Life is not to be looked for, however, in any abundance or variety, on the 
wave-beaten beaches, where few animals can live, and where the shells are soon 
reduced to fragments by the pounding of the weaves; but rather in the sheltered 
spots, in bays, behind protecting bars and wherever fine sand or silt accumu- 
lates and affords a preserving medium for the remains of life. The silts de- 
posited in the outlet east and south of Fort Wayne should have been admirable 
mediums for such preservation. At Sandusky there are several beaches which 

developed bars, behind which a safe habitat was afforded.^ 

LAKE WHITTLESEY 

During the Lake Whittlesey stage, Defiance Bay, at the west end of the 
lake, probably provided a suitable habitat for the biota, after the Fort Wayne 
outlet was abandoned. The vicinity of Grand Haven, Muskegon, and Grand 
Rapids, as well as the area covered by glacial Lake Saginaw, including the 
Grand River outlet, should be carefully studied for evidences of life. 

LAKE WARKEN 

The waters of Lake Warren undoubtedly laid down numerous deposits which 
entombed the life of this stage. Mollusks have already been found at Badaxe 
and in other localities, and further search will doutless reveal many more. A 
small bay formed near Caro looks very promising, as does also another, smaller, 
bay near Flint. As a guide to the beaches and sedimentary strata of these 
lakes, Leverett’s work ^'Glacial Formations and Drainage Features of the 
Erie and Ohio Basins’’ will be of great value, the areas of the old beaches being 
clearly mapped. 

Evidences of life should also be looked for in the old glacial rivers serving as 
outlets for Lake Saginaw, especially the Imlay outlet channel connecting Lake 
Saginaw with Lake Chicago. The outlet near La Peer, because of its width 
and the apparent shallowness of the water, should contain many shallow-water 
forms of life. The glacial river bed, between the second and the third moraines, 
should contain the evidences of a naiad fauna. These outlets are well illus- 
trated on plate vi, of Taylor’s paper in the Geological Survey of Michigan.^ 
The Ann Arbor Folio^ covers much of the same region and accurately maps 
the old beaches and bars. In Monroe County good maps are shown also 

^ Leverett, Monograph, XLI, plate 22. 

2 Rep. State Board of Geol. Surv., Mich., 1901, pp. 111-117. 

® XJ. S. Geol. Surv., Atlas, No. 155. 

^ Geol Surv. Mich,, VII, Pt. 1, 1900, plate xiii, p. 140, et seq. 
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' in a report on the Geology of Arenac County.^ Leverett and Taylor,®^ in tlie 
Pleistocene of Indiana and 'Michigan, /map this region and provide a wealth of 
: information. Several excellent maps, tho old, appear in vokmes I and II of 
■ , the. Geological Survey of Ohio.,^.. ■■ In volume II, page 58, lagoon or swamp depo- 
' sits are indicated behind beaches near Cleveland.® 

• LAKE CHICAGO , 

In the southern part of the Chicago outlet the body of water known as Lake 
Kankakee should be thoroughly searched for evidences of life which may have 
migrated up the lilinois-Kankakee rivers,^ The Green Bay region is also 
worthy of attention and studies similar to those carried on in the Chicago region 
would doubtless be productive of important results. 

XAKEOULUXH • ■ ■ 

The waters of this portion of the Lak^ Superior basin were probably purely 
glacial and there is little hope of jSnding the remains of life in the sediments 
laid down by this body of water. The silts of the St. Croix outlet, however, 
should be carefully examined. 

LAKE IROQUOIS 

Fossils have been found in this beach at several Canadian localities, but 
with the exception of the Niagara River deposits, no records have been seen 
" from localities on the American side of the Lake. Hall has recorded Unios 
from this beach, but no species have been listed (see ante, page 147). The re- 
mains of life doubtless occur but have not yet been recorded. Fairchild has 
mapped the ancient shore of Lake Iroquois, as well as of the other glacial waters, 
and his report on '^Glacial Waters in Central New York”® will be found very 
helpful to anyone studying the life which may be found in or near these beaches. 
Leverett® publishes an admirable map of the Pleistocene features of northwes- 
tern New York, which clearly indicates the area of the Iroquois beach and lake. 
Coleman^® (Iroquois Beach in Ontario) also gives an excellent map showing 
the position of this beach in Ontario and New York. The region of Sodus 
Bay, as well as the whole of vrestem Lake Ontario and the eastern portion of 

»Mich. GeoL and Biol Surv., No. 11, 1912. 

»^MonographLIII,U. S. G.a, ms.- - 

« VoL II, p. 61 . See also Carney, Bull. Sci. Lab. Denison Univ,, XIV, pp. 262-287, 1909. 
for shore lines of Maumee, Whittlesey and Warren waters. 

^ See Leverett, Illinois Glacial Lobe, 

® Bull. N. y. State Mus„ No. 127, 1909. 

® Monograph XLI, plate iii. 

J»Bull GeoL Soc. Amer., XIV, pp. 347-368, 1904. 
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Lake ' Erie, is weli^'m and described by FaircMid in his paper ^fGlacial 
.Waters in the Lake Eri^ 

The Ridge Road north of Rochester, and particularly the old Irondequoit 
/Bay ■ silts, shonld produce evidences of the life of the Lake Iroquois stage. The 
region has been mapped and described by Fairchild.^^ The bed of glacial 
Lake Tonawanda^^ is also worthy of study. The old glacial outlets near Syra- 
cuse, especially the region of the Montezuma marsh, should contain some evi- 
dences of postglacial life, as should also parts of the old Mohawk-Hudson outlet. 

LAKE AL.GONQXJIN AND THE NIPISSING GREAT LAKES 

The silts of the Trent outlet as well as those of the Nipissing-Ottawa (North 
Bay) outlet should be examined. It is possible that certain marine organisms 
(as Mysisy Pmtoporeia etc.) may have migrated into the present Great Lake 
system at this time, mom the Champlain Sea. The postglacial distribution 
of a number of animals, notably the naiades, might be far better understood 
if a naiad fauna could be found in these outlets. 

INTERGLACIAL DEPOSITS 

Interglacial deposits may be looked for in many places south of the Wiscon- 
sin drift sheet. North of this till reliance can only be placed on well drillings 
or deep stream cuttings. 

Iowa 

In Iowa, deposits referable to the Aftonian, Yarmouth, Sangamon and 
Peorian intervals are known. The reports of the low^a Geological Survey 
serve as admirable guides for the stratigrapMcal location of these deposits. 
In not a few places several of these horizons are superimposed and reasonable 
care will place the biotic remains found in strata of undoubted age. Many 
rivers, which cut thru the upper drift, expose the earlier tills and interglacial 
deposits in their banks. 

Illinois 

In liiinois the Yannouth, Sangamon, and Peorian intervals occur, with 
possibly the Aftonian. Along the Fox and Illinois rivers many excellent sec- 
tions may be found, penetrating all the Pleistocene deposits and entering the 
underlying bed rock strata. In these valleys thelilinoian and Wisconsin drift 
sheets are separated by the Sangamon soil, which affords excellent material for 
the study of some phases of the life of this interval Along the Mississippi 

Bull. N. y. State, Mus., No. 106. 

^*The Geology of Irondequoit Bay, Proc. Roch. Acad. ScL, HI, pp. 236-239, 1906; see 
also Bull. N. Y. State Mus„ No. 114, 1907. 

Niagara Folio, U. S. GeoL Surv., No. 190. 
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River, in the region of the overlap of the' Kansan anciTIIinoian drift sheets, 
both the Yarmouth and the Sangamon' intervals may be stndied. Much work 
remains to be done in northwestern Illinois, where many deposists occur con- 
taining the' remains of this ancient life, Leverett^s maps in his “Illmoian 
Glacial Lobe will be found of great assistance in this connection. 

Iftdiana and Ohio 

In many parts of these states, the old forest bed, which is believed to be of 
Sangamon age, is conspicuously present and may be studied with great advan- 
tage. Along the Ohio and its tributaries, many good sections occur showing 
the relation of this forest bed to the overlying and underlying strata. In the 
northern portion of Ohio, especially along the shore of Lake Erie, it is believed 
that interglacial deposits occur, and sections should be studied and published 
confirming this statement. For this work, Leverett^s^report on this region 
will be found indispensable,^^ 

South Dakolay Minnesota and W isconsin 

These states, being covered for the most part by Wisconsin drift, afford 
splendid opportunities for the study of glacial phenomena. Old soils as well 
as old lake and swamp deposits should occur beneath this till. Winchell’s 
Final Reports^^ contain many good maps of this region. The Driftless area in 
these states should also be carefully studied, to ascertain if possible the age of 
the fauna contained in the limestone crevices and beneath the loess de- 
posits bordering the Mississippi River. 

ISELlABmxy OF DATA 

Too strong an empliasis cannot be placed on the admonition to use the 
greatest amount of care in stud3dng and reporting data of this character. 
Accuracy of detail is absolutely essential. In making sections, every variation 
no matter how small, should be noted on a chart, and any material obtained 
should be correspondingly labeled and carefully preserved for future reference. 
The character of overlying and underlying till, if these are thot to be present, 
should be established with reasonable certainty. 

It is eminently desirable that all material collected and upon which deter- 
minations have been made, should be deposited in some well-known and acces- 
sible museum, that it may be available for study by subsequent workers. By 
this precaution previous errors of identification may be corrected. Many times 
changes of nomenclature cause confusion in interpreting older records; also 
composite species, later broken up into several species, perplex the subsequent 
investigator. In short, the greatest effort should be made to make the story 
of Pleistocene life as true and complete as possible. 

Monograph, No. XLl, U. S. Geol Surv. , 

» Minnesota Geological and Natural History Survey. 
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DESCRIPTION OF PLATES 


Plate I. Section of Wilmette Bay, showing variation in sedimentary strata. The char- 
acter and thickness of each deposit is indicated, as is also the altitude. The level of the differ- 
ent water bodies is also indicated. Only a few of the most characteristic of the 63 stations 
are shown. The measurements of the strata are in inches. Folder at end of volume. 

Plate II. Plan of North Shore Channel, showing location of stations. 

Plate III. Longitudinal section of North Shore Channel, from Foster Avenue to Lin- 
coln Avenue, showing relation of the ground moraine to the sedimentary strata and indicating 
location of section stations. 

Plate IV. Cross sections of Toleston beach on the Northwestern University Campus, 
Evanston. 

Plate V, Station 1. The Unio bed may be plainly seen in the photograph. Photo- 
graph by Woodruff, 

Plate VI. Station 2. The division between the surface soil and the peaty soil (strata 
viii-x) is indicated by the rule laid horizontally. The Unio bed is marked by the paper (III). 
Photograph by Woodruff. 

Plate VII. Station 9. The log near the white cardboard is in sand and silt (strata iii-vii). 
The Unio bed above is in stratum viii. Shells were notably abundant near this old log. 
Photograph by Woodruff. 

Plate VIII. Station 15. The Unio bed is just beneath the large boulder to the left. 
The latter may have been brought to this locality in a piece of ice in the i^rmg, and dropped 
on the Unio bed. The deposit beneath the 15 inches of gravel and sand, upon which the 
Unio bed rests, is boulder clay. Photograph by Woodruff, 

Plate DC. Station 16. Stratum viii, showing solid bed of shells forming a marl deposit 
Photograph by Woodruff. 

Plate X. Station 17. The deposits are lettered from A to M as indicated in the table 
on page 33. Photograph by Woodruff. 

Plate XI. Station 19. The height of the bank is 10 feet 8 inches. Photograph by 

Woodruff. 

Plate XII, Station 21, A heavy bed of Unios is shown at C. Large pieces of wood 
were found at D. Photograph by Woodruff. 

Plate XIIL Station 27. The wood m stratum ii (C) may be plainly seen beneatli the 
gravel, sand, and Unio bed, stratum iii (B). Photograph by Woodruff. 

Plate XIV. Station 28. The relation of the pond deposit (C) with its moEusks, to the 
lake deposit (B), with its Unio bed, is plainly indicated. Photograph by Woodruff. 

Plate XV. Station 29. The relation of the sedimentary strata, indicated in the Uble, 
is here well j^own. Photograph by Woodruff. 

Plate XVL Stations 29-31. Genera! view of the canal looking south from station 32 
(see plate III, 32). The vertical embankment, to the left in the photograph, extended down 
the center of the canal its entire length; the majority of the sections were in this embankment, 
which was later removed by the dredges. Photograph by Woodruff. 

Plate XVII. Station 33. West }mk of canal The hammer Indicates positimi of 
stratum carrying wood and Anodonta. Spruce cones occur in the stratum below K. Photo- 
graph by Baker, 
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Plate XVIII. Station 37. East bank of canal. Height of bank lo feet. Photograph 

by completed ejccavation looking north toward Devon 

^ u ^ ‘cVinwitis one method of excavation. Photograph by Baker. 

Avenue bndi|. * separating the fossiliferous 

io indicated by the arrow. Photograph by Baker. 

7 m Ltitn 44 The trowel, near top of picture, indicates a deposit of mol- 

lusksTttSnear the middle of photograph, indicates the position of the sandy clay 

"'StoSf Sts Thetrowel indicates the positibnof the san^ 

(iv). To deleft, above the line, may be seen freshwater mollusks belonging to the genera 

'^''%a”te Snf 'sta^rrlSutking north toward Church Street bridge. Photo- 

^'^^Plale’ScrV. Station 49. There is here no sharp contact between the loamy-silt and 

tla?XXV; MaT^SStSsag Channel. A cross marks the location of the 

Ha?Svi.'“ SctStof Calumet-Sag Channel. The numerals at the right in&ate 
the rda?ve position of the various strata. The height of the section is over 28 feet. Photo- 

^'"’’piteSlL ■ Portion of section in plate XXVI, shown in greater deUil II, boulto 
day in Sder pavement and Unio bed; IV, sand and gravel; note the bouldem and the 
S; iddin- in L place; V, fine gray sand; VI, clay, sandy in lower part. The sharp 
dmarSion between the clay above and the gravel below is to be especiaUy noted m stratum 

Pkte ^TIL 'nSit illustrating the interpreution of the deposits in section of the 
Calumrt^S^tonneUt 92nd bar (part of the Calumet Beach) at Bowman^le, 

at ti^nd'of the bar as it turns west. Field in foreground was bed of Wilmette Bay. 

Ham X^S.*^^Diagram illustrating the interpretation of the deposits in the North Shore 
“e OT “e^“lwing early sUges of glacial lakes and 

their outLlnm die Missisdppi River. The different outlet were not all contemporaneous • 

in time. Lake Jean Nicolet is hypotheticaL The map indicates in a strifang manner t 
fatiXt the repopulation of the territory by aquatic life was by wy of the Missi W River 
aS its large Jmtaries (compiled from Leverett and Upham; cut from Baker, Mon. Lymn., 

^ Plate XXXII. The Glenwood stage of Lake Chicago (after Alden). 

Plate XXXIII. The BowmanviUe low water stage. xh,n..meral. 

Plate XXXIV. JVilmette Bay during the BowmanviUe low water stage Tteniwe^ 

on land (593,600, etc.) indicate altitudes above sea level; figures in the bay ( , , e c.) 

iniUcate probable depths of water. The names and locations of the streets of the City o 

Chicago in the area Studied are given. 

Plate XXXV. The Caliunet stage of Lake Chicago (after Alden). 

Plate XXXVI. Wilmette Bay 4^ring the Calumet stage. Numerals as in plate 

XXXIV. 

Plate XXXVII. The Toleston stage of Lake Chicago. The Hammond stage did not 
differ materially (after Alden). 
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Plate XXXVin. Wilmette Bay during the Toleston stage. Hammond stage the same. 
Numerals as in plate XXXIV. 

Plate XXXIX. Ecological map of Braddock's Bay, Lake Ontario, near Rochester, N. Y. 
30, 36, 60, depths of water in inches. 

□ buildings 

swamps; water 6-18 inches deep; plants consisting 
of Typha, Pontederia, Sagittaria, Sparganium, Decodon, etc. 

!!! Scxipus 

. « . Castalia and Nymphaea 
*** trees 

Plate XL. Hook at end of sandy peninsula, east end oi Eraddock s Bay. Photograph 
by Baker. 

Plate XLI. Hook at west end of Braddock^s Bay. Photograph by Baker. 

Plate XLII. Portion of Braddock’s Bay, marsh-bordered, in which the water is from 
S to 9 feet deep. Photograph by Baker. 

Plate XLIII. Tj^ha marsh, Braddock^s Bay. Photograph by Baker. 

Plate XLIV. The Englewood stage of Lake Chicago (after u^den). 

Plate XLV. Wilmette Bay during the Englewood Stage. 

Plate XLVI- Map showing greatest extent of the Wisconsin ice sheet, also previous 
ice sheets. Compiled from Leverett, Taylor, and Chamberlin. 

Plate XLVII. Figure 1. IMap showing one of the first courses of drainage from Lake 
Michigan basin (Leverett and Ta3dor, Ann Arbor Folio, fig. 6). Figure 2. Map showing 
formation of Lake Chicago with its southerly outlet. The shaded area represents the glacial 
lake (Leverett and Taylor, Ann Arbor Folio, Fig. 7). 

Plate XLVIII. Glacial Lakes Maumee and Chicago, showing southwestern outlets 
as well as drainage from the Green Bay basin (Leverett and Taylor, Smith. Report, 1912, 
fig. 2). 

Plate XLIX. Glacial Lakes Chicago, Saginaw, and YTiittlesey, showing drainage from 
Chicago, Green Bay, and Superior basins (Leverett and Taylor, Smith. Rep., 1912, fig. 3). 

Plate L. Glacial Lakes Chicago and Warren, showing outlet thru Grand River to Lake 
Chicago (Leverett and Taylor, Smith. Rep., 1912, fig. 4). 

Plate LI. Glacial Lakes Duluth, Chicago, and Lundy, showing outlets thru St Croix, 
Chicago, and Syracuse channels (Leverett and Taylor, Smith. Rep., 1912, fig. 5). 

Plate LII. Lake Algonquin, with Lakes Erie, Iroquois, and the Champlain Sea. Out- 
lets at Chicago, Kirkfield (Mohawk-Hudson), and North Bay (Leverett and Taylor, Smith* 
Rep,, 1912, fig. 6). 

Plate LIII. Nipissing Great Lakes with Lakes Erie and Ontario, outlets at North Bay 
and Port Huron (I^everett and Taylor, Smith. Rep., 1912, fig. 8). 

Plate LIV. Preglacial rivers of the lake basins (Spencer, Falls of Niagara, plate XL). 

Plate LV. Preglacial drainage in the lake basins (during Tertiary time) as worked out 
by Professor Grabau. The direction of flow is southwestward (GeoL and Paleon. Niagara 
Fails, fig. 6, p, 45). 

Plate LVI. Map of North America showing maximum development of the ice sheet 
and indicating (1, 2, 3, 4, 5) probable areas in which the life of the englaciated territory was 
preserved during the intervals of the Ice Age, when the areas shaded were covered with ice 
(W^ilhs, Joum. Geol, XVII, p. 60). 

Plate LVn. Figure 1 . Portion of Vilas and Oneida counties, Wisconsin, showing topo- 
graphic conditions in a typical glaciated country (from map published by Chicago and 
Northwestern Railroad Company). Figure 2. Portion of Driftless Area in Wisconsin, 
showing regular erosion in a typical unglaciatcd country (from map published by the Geologi- 
cal Survey of Wisconsin), 
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60, 82, 85, 88, 93, 101, 125, 186, 193, 329, 
336, 382. 

Fttsus'tomatus, 176. ' ' ; 

Galba antfcostian^ 182, 188, 387i , 


Galba bakeri, 141, 188, 387. 

Galba caperata, 12, 46, 47, 64, 90, 94, 99, 103, 
124, 128, 138, 144, 160, 172, 180, 188,225, 
227, 236, 237, 242, 252-257, 281, 287, 288, 
338, 348, 358, 370, 387. 

Galba catascopium, 81, 90, 100, 137, 149, 
188, 278, 281, 388. 

Galba dalli, 144, 387. 

Galba desidiosa, 124, 135, 149, 156, 16Q, 162, 
188, 260, 232, 254, 260. 261, 330. 

Galba elodes, 99, 139, 158, 161, 170, 179, 180, 
188, 324, 338, 387. 

Galba emaiginata canadensis, 136, 188, 388. 
Galba exilis, 100. 

Galba fragilis, 266. 

Galba galbana, 126, 137, 140, 162, 16S, IS2, 
188, 242, 354, 3^, 387. 

Galba humilis modicella, 81, 99, 124, 135, 
138, 144, 145, 147, 157, 168, 172, 188, 225, 
226, 236, 237, 242, 254-257, 260, 271, 281, 
287, 288, 295, 297, 306-308, 338, 348, 
351, .352, 358, 370, .387. 

Galba humilis rustica, 137, 144, 145, 188, 387. 
Galba jolietensis, 99. 

Galba kirtlandiana, 100. 

Galba nashotahensis, 121, 144, 188, 387. 

Galba obrussa, 24, 56, 58, 81, 88, 99, 103, 
120, 124, 133, 135, 137, 139-141, 145, 149, 
155-157, 160, 162, 165, 172, 188, 232, 
242, 252, 254, 256, 260, 262, 281, 295, 
330, 338, 348, 351, 358, 370, 387. ^ 

Galba obrussa decampi, 54, 56, 58, 73, 89, 92, 
99, 120, 127, 128, 136, 139, bW), 144, 150, 
188, 387. 

Galba obrussa exigua, 58, 89, 99, 140, 141, 
188, 387. ' 

Galba palustris, 12, 24, 27, 30, 35* * , S, 

59, 64, 72, 81, 88-90, 92, 94, 95, 99, 103, 

119, 120,136, 138, 1#, 157, 159, 188, 
232, 242, 260, 261, 262* 2<^', 267,, 281, 

288,324,338,370,387. 

Galba parva, 99, 144, 188, 257, 3a.>, .>58, 
387. 

Galba parva sterkil, 99. 

Galba reflexa 12, 17,13^25, 

46, 47, 56, 59, 64, 72, 88-92, 95, 99, 103, 

120, 124, 128, 136, 138, 144, 172^ 188, 
' 225, 236, 237, 242, 266, 2S9, 338* 387.. 

Galba tazewelliana, 188, 

Galba nmbrwa, 161, ISO. 

Galba walkeri, 100. 
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Galba woodruffi, 58, 89, 100. 

Galliixago, 208, 213, 394. 

Gaminarus, 210, 212, 390. 

Garfield Park, Chicago, 80. 

Gass, 250. 

Gastrocopta, see Bifidaria. ^ 

Gastrodonta ligera, 142, ’ 

282, 303, 307, 339, 355, 359, 362, 389. 

Gaylussacia baccata, 186, 382, 

Gaylussacia resinosa, 178, 186. 

Geodromicus stiriddii, ^40, 392, 

Geomys barsarius, 210, 214, 349, 354, 35 , 
396. 

Georgian Bay, 115, 156, 198, 201, 330. 

Gidley, 142. 

Glacial climate, 283, 284. 

Glacial lakes, formation of, 110. 

Glacial outlets. ^ ^ 

Chicago, 20, 76, 84, 86, 90, 91, 95, ^ , 
113416, 134, 140, 141, 164, 330, 401. 
Big Stone Lake, 399. 

Besplaines, 82. ^ 

Fort Wayne, 84, 114, 142, 192, 330, 399. 
Grand River, 20, 114, 192, 400. 

Imlay, 112-114. 

ICirkfield, 86, 90, 114, 115. 

Mohawk, 114, 193. 

North Bay, 114, 116, 402. 

Ottawa River, 114. 

Port Huron, 115, 116. 

St. Clair, 86, 91, 95, 116. 

St. Croix, 192. 

St. Lawrence, 93, 116. 

Syracuse, 114. 

Traverse, 164, 192, 399. 

Trent, 114, 115, 193, 402. 

IJbly, 114. 

Glencoe, 111., 69. 

Glenwood, lU., 69. 

Glenwood stage, 3, 8, 11, 12, 15-17, 2 , , 

69-71, 76, 77, 90, 105, 106, 108, 118. 
Gnathodon cuneatus, 14. 
doldthwait, 16, 17, 20, 69, 70, 74-78, 86, 
105, 106, 117, 118, 149, 157, 161. 
Goniobasis, 385. 

Goniobasis acuta, 160, 161. 

Goniobasis conica, 157, 160, 161. 

Goniobasis depygis, 58, 85, 89, 99, 120, 187, 
314,329,330, 338,385. 

Goniobasis haldemani, 149, 160, 161, 187, 
329. 338, 385. 


Goniobasis iivescens, 11, 12, 23, 24, 27, 29, 
30, 32, 34, 35, 37-40, 55, 56, 58, 60, 64, 
72, 82, 87, 89, 90, 92, 93, 99, 102, 120, 
134-139, 144, 149, 157-161, 166, 172, 187, 
385. 

Goniobasis Iivescens niagarensis, 148, 149, 
160,187,385.^ 

Goiuobasis virginica, 172, 350. 

Gorby, 301, 304. 

Grabau, 148, 201. 

Graceland bar, Chicago, 80, 88, 93, 94. 
Grand Boulevard, Chicago, 65, 

Grand Canyon, 198. 

Grant, XJ. S., 16, 63, 165. 

Grass, 276, 280. 

Greger, 268. 

Green, 290, 291. 

Green Bay, 68, 75, 76, 82, 83, 108, 112, 119, 
317,401. 

Gross Point, Evanston, 22, 53, 71. 

Gumbo, 247, 248. 

Gundlachia, 144, 145, 385. 

Gulf of Maine, 198. 

Gulf of Mexico, 199, 202. 

Gulf of St. Lawrence, 177, 198. 

Gulo luscus, 208, 215, 397. 

Gymnusa absens, 331, 340, 392. 

Gyrinus confinis, 331, 340, 392. 


Haas’ gravel pits, Chicago, 3, 8, 15, 61. 

HaU, J., 1, 147, 153, 401. 

Hambach, 266. 

Hammond stage, 3, 12, 59, 60, 86, 90, 91, 
93, 94, 105, 119, 120. 

Harpalus conditus, 331, 340, 392. 

Harvey, Chicago, 106. 

Hawthorne, Chicago, 80. , , r ^ 

Hay 0. P., 18, 61, 129, 131, 132, 145, 146, 
154, 163, 173-175, 207, 209, 232, 2^, 
251, 258, 265, 275, 289, 301, 309-311, 315, 
316, 349, 352, 367, 368, 372, 374. 

Hayes, 313. 

Srti, 172, 187, 239, 2W, 2«, 248, 
252-257, 260, 267-271, 281, 287, 289, 298, 
306-308, 348, 355, 356, 358, 362, 363, 385. 

Helicina orbiculata, 362, 363, 

Hdicina orbiculata tropica, 267, W. 

HeUcodiscuslineatus, 143, 250, 254, 255, 2 . 

Helicodiscus paraUdus, 139, 144, m, 1^. 

777 7.42. 250. 254, 255, 257, 260, 266 
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269, 271, 282, 288, 296, 303, 307, 308, 
339, 347, 348, 352, 355, 259, 388. 

Helix, 124. 

Helophoms regescens, 312, 340, 392, 

Heron, 162. 

Hershey, 270, 294-296, 298, 345, 

Hicks, 315. 

Hicoria glabra, 169. 

Higley, W. K., 5, 8, 61. 

Hildreth, 313. 

Hitchcock, 152, 170. 

Hoilick, 240,279. 

Homo heideibergensis, 373. 

Horicon, Wis., 112. 

Hovey, 151, 

Howarth, 209. 

Hrdlicka, 374. 

Hubbard, B,, 1, 312. 

Hudson Bay, 72, 198. 

Hudson River canyon, 198, 

Humphreys, 150, 

Hunter, 157, 158. 

Hussakoff, 265. 

Hyalina binneyana, 257. 

Hyde Park, Chicago, 65, 

Hydrochus amictus, 312, 340, 392. 
Hydropoms inanimatus, 331, 340, 392. 
Hydropoms inundatus, 331, 340, 392, 
Hydropoms sectus, 331, 340, 392. 

Hypnum, 27, 87, 101, 329. 

Hypnum commutatum, 332, 335, 377* 
Hypnum recurvans, 334. 

Hippuris vulgaris, 329, 336, 381. 

Ice, effect on biota, 216, 221. 

Ice, effect on topography, 216, 221. 

IHinoian loess, 248, 252, 286, 289, 297, 298, 
307-309, 347, 348. 

Illinoian drift sheet, 65, 107, 152, 219, 239, 
247, 266, 269-275, 277, 285, 290, 292, 295, 
296, 298-300, 305-308, 311-315, 318, 
320, 322-326, 328, 329, 334, 344-346, 353, 
360, 368, 403. 

Indian relics, 13, 15, 79. 

Interglacial life of Chicago, 106, 107. 

Iowan loess, 167, 247, 252, 286, 289, m, 
298, 309, 346, 353, 356, 360. 

Iowan drift sheet, 174, 219, 2^, 251, 262^ 
265, 296, 317, 319421, 333,^334, 344-347,. 
349451, 357. . ■ . ■ - 

Irondequoit Bay, N. T*,- - 15S, 199^. <■ - ; , ; 


Irving Park, Chicago, 106. 

Jackson Park, Chicago, 55. 

Jefferson Park, Chicago, 77, 106. 

Jeffrey Avenue, Chicago, 55, 90. 

Jerseyan ice sheet, 207. 

Johnston, 167, 177, 334. 

Joliet, III, 107. 

Juglans, 211, 241, 379. 

Juglans cinerea, 170, 185, 379. 

Juniperus virginianus, 169, 184, 251, 276, 
280,302,312,329,336,378. 

Xansan loess, 248, 250. 

Kansan drift sheet, 152, 174, 205, 209, 219, 
224, 228-232, 236-240, 246-251, 255, 256, 
259, 260, 262, 269, 270, 277, 279, 285, 
294, 295, 306, 320, 344-346, 352, 355, 356, 
403. 

Kay, 283. 

Keyes, 249, 286. 

Kingston Avenue, Chicago, 55, 90. 

Kmgston, Ont., 198. 

Kindle, 149, 160, 323. 

Kirkiidd stage, 86, 87, 91, 105, 115. 
Edippart, 146, 315. 

Knapp, J. H., 61. 

Kni^t, 154. 

Koehler, 239. 

Labrador, 332. 

Lagrange, 69. 

Lake Co,, Ind., 18, 85, 86. 

Lake Arkona, 19, 86, 105, 112, 114, 161. 

Lake Agassiz, 117, 164-167, 192, 238, 399. 
Lake Algonquin, 9, 74, 86, 87, 91, 105, 109, 
ill, 115-117, 133-137, 139, 149, 156, 161, 
164,322,328,402. 

Lake Bonneville, 320. 

Lake Burt, 136. 

Lake Calumet, 55, 71, 93, 96. 

Lake Chicago, 1, 11, IS, 16, 17, 19, 20, 22, 
65, 68-71, 74-77, 84, 86, 91, 96, lOO, 108, 
111, 113, 115, 133, 134, 140, 192, 399, 
400,401. 

Lake Cayuga, 149, ISO, 199, 201, 202. 

Lake Champlain, 115, 116, 181, 

Lake Chautauqua, 154. 

Ijtke Crooked, 136. 

Lake Dakota, 117. 

Lake Dana, 113, 
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LakeDulutb>68,86,illr^i- 
Lake Elkton, 105, 113^ nc 142 148 

Lake Hall, 114. 

Lake George, 96. 

iSeSSuoK’l. 81. 86. 114, 148, 1S4, 158, 

159, 160, 328, 401. 

Lake Jean Nicolet, 68, 85. 

Lake Kankakee, 126, 401. 

Lake Lahontan, 320. 

Lake Lundy, 86, 105, if), 11 • . 

Lake Maumee, 20, 68, 84, 86, 105, 112, 114, 

399. 

Lake Magician, 139, 140, 141. 

Lake Michigan, 1, 9, 20, 22 7 , > 

120, 121, 136, 164, 192, 197, 198, 201- 

Lake Mullet, 136. 

Lake Newberty, . 

^ Lake Nipissing, 93, 133, 136, 137, ^ , » 

402. 

Lake Onandaga, 154. 

Lake Oneida, 202. 

Lake Ontario, 148, 1^6, 157, 197- , - » 

324, 326, 329-333. 

Lake Pickerel, 136. 

Lake Pine, 141. 

Lake Saginaw, 86, 105, 113, 400. 

Lake Simcoe, 198. _ 

Lake Seneca, 114, 199,201,202. 

Lake Superior 75, 111, 115, 192, 197, 

Lake Traverse, 117. 

Lake Tonawanda, 148, 402. 

Lake Warren, 20, 86, 105, 113, IM, 133, 139, 
159, 160, 164, 328, 400. 

Lake Wayne, 20, 75, 86, 105, 113, 114. ^ 

Lake Whittlesey, 20, 75, 84, 86, 105, llo, 
114,328,400. 

Lake Winnebago, 75, 112, 117, 164, ol . 

Lake Winnepegosis, 117. 

Lake Wolf, 96. 

Lake Upham, 86, 111. 

Lake Van XJxum, 114. ^ 

LampsEis anodontoidcs, 172, 186, ,1 , — » 
241, 250, 383. 

Lampsilis iris, 97. 


Lampsilis luteoia, 23, 30, 34, 37, 44, 72, 81, 

82, 87, 97, 101, 138, 157, 159, 160, 164, 

186, 193, 324, 330, 336, 350, 358, 383. 
Lampsilis luteoia rosacea, 81. 

Lampsilis nasuta, 81. 

Lampsilis occidens, 160, 3o0. 

Lampsilis radiata, 81, 193. 

Lampsilis siliquoides, 350. 

Lampsilis ventricosa, 23, 30, 37, 5o, 58, 8-, 

85, 93, 97, 101, 134, 160, 181, 186, 19o, 
324, 330, 336, 383. 

Lane, 132, 141. 

Langdon, 146. 

Lansing Man, 373. 

150 , 180 . 184 . 229 , 249 , 

280,332,334,357. 

Laris churchbridgensis, 165, 279, 280 ^ 

Laris laricina, 41, 71, 101, 184, 19 , - , 

280 , 325 , 329 , 332 , 334 , 336 , 378 . 

Lasmigona compianata, 96. ,o/ iqi 

Lasmigona compressa, 96, lo4, 180, w, 
383 

Lasmigona costata, 30, 82, 96, 101, lo4, 186, 
193, 383. 

Latchford, 158. ^ 

Lathrobiumantiquatum, Sol, 094. 

Lathrobium debilitatum, 331, 340, 39Z. 
Lathrobium exesum, 331, 340, 392. 
Lathrobium frustum, 331, 340, 392. 
Lathrobium inhibitum, 331, 

Lathrobium interglaciale, 331, oW, 

Lat-hrop, 128. 

Lathyrus maratimus, 14. 

Lawrence Avenue, Chicago, 23, 66, 

Lawson, 118, 317. 

Lea, 205. 

LeConte, 233, 353. 

Leda portlandica, 176, 180. 

Leda clay, 180. 

Leidy, 128, 146. 153, 168, 169. 2/4. 275, 289, 
301, 309, 314, 349, 353, 3s4. 

Leighton, 232, 251, 345, 346, 347. 

Lemna, 81. 

Lemont, Hi., 35, 56, 69. 

Lepomis, 27. 88, 100, lOo, 190, o94. 
Lepralia, 177. 

Leptochoerus, 209, 213, 395. 

Lepus sylvatkus, 208, 248. 

Letson, 83, 147 , 148, 149. 
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Leucochila fallax, 248, 252, 255-257, 282, 
308, 339, 347, 352, 358, 388. 

Leverett, 3, 4, 6, 8, 9, 15, 18, 19, 20, 61, 63-66, 
68-70, 73, 74, 78, 86, 105, 106, 112, 117, 
123, 125, 126, 129, 134, 142, 199, 200- 
202, 239, 240, 246-248, 253, 269, 271, 272, 
277, 283, 286, 287, 288, 290-298, 301, 305, 
306, 311, 320, 322, 344, 345, 354, 366, 
400, 401, 403. 

Limacid, 144, 189, 389. 

Liinnea longiscata, 147. 

Limnea minima, 147. 

Lincoln Avenue, Chicago, 23, 60, 73. 

Lincoln Park, Chicago, 64, 80, 108. 

Lindley, 129. 

Lioplax cyclostomatiformis, 273, 281, 385. 
Liquidambar straciflua, 211, 380. 
Liriodendron tulipifera, 211, 380. 
Lithospermum, 267, 280, 382. 

Little, 177. 

Littorina palliata, 14. 

Lockport, Chicago, 77, 80. 

Lockwood, 168. 

Loess fossils, characteristics of, 360-v363. 
Loess formations, table of, 363, 364. 

Loess deposits in Chicago, 100. 

Loess deposits. 

liliiioian (Sangamon) 

Illinois, 296, 297, 298. 

Indiana, 306-309. 

Iowa, 287, 288. 

Iowan (Peorian). 

Illinois, 351. 

Indiana, 354. 

Iowa, 347, 348. 

Missouri, 355, 356. 

Nebraska, 349. 

Kansan (Yarmouth). 

Illinois, 271. 

Iowa, 251-257. 

Missouri, 266. 

Nebraska, 259. 

Wisconsin (Postglacial). 

Illinois, 183. 

Iowa, 183. 

Wisconsin, 183. 

Logan, W., 322- 
Loricera exita, 331, 340, 391. 

Loricera glacialis, 331, 340, 391, 

Loricera lutosa, 331, 340, 391, 

Loveland formation, 247, 289. 



Low, 177. 

Lucas, 234. 

Lull, 171. 

Lunatia heros, 14. 

Lutra canadensis, 374. 

Lutra rhoadsi, 208, 215, 397. 

Lycopodium, 332, 334, 335, 377. 

Lycopodium selago, 170, 184, 377. 

Lymnaea, 2, 6, 10, 73, 122, 127, 155, 181, 
290, 332, 361. 

Lymnaea stagnalis appressa, 23, 25, 27, 29, 
30, 33, 35, 39, 56, 59, 72, 81, 88, 89, 91 
95, 99, 103, 135, 136, 138, 14^-144, 160, 
162, 163, 178, 188, 261, 289, 338, 387. 

Lynx rufus floridanus, 374. 

Lyons, III., 77, 80. 

Macbridc, 228, 23P. 

MacCurdy, 374. 

Mackinac Straits, 113. 

Machaerodus gracilis, 208, 215, 398, 

Machaerodus mercerii, 218, 215, 398. 

Madura aurantiaca, 329, 330. 

Madura pomifera, 329, 336, 380. 

Macoma balthica, 179, 182, 

Macoma groenlandica, 14, 176, 179-182. 

Madawaska Valley, 116. 

Magnolia, 211, 380. 

Mammoth, 11, 16, 18, 61, 69, 104, 108, 109, 
128, 132, 141, 145, 146, 153, 163, 166, 250, 
253, 258, 288, 299, 300, 301, 333. 

Mammut americanum, 85, 100, 121, 130- 

132, 135, 142, 158, 173, 174, 191, 208, 

210, 214, 226, 243, 258, 267, 271, 276, 

2a3, 289, 300, 311, 313, 315, 325, 333, 

341,354,359,371,374,396.. 

Maaimut progenium, 226, 243» 

Man in Pleistocene, 373. 

Manistee moraine, 75, 105, 118. 

Marqy, 0. C*, 2, 4, S, 10, 12, 16, 17, 18, 63, 
64,90. 

Marine life in Chicago, 12, !3, 14, 19, 79. 

Marine post|:lAclai d#osits, 177, IK), 181. 

Marmota monax, 259, 396. 

Marquette^ 75. 

Mason, 256. 

Mastodon, 11, 16, 18, 69, 104, 108, 109, 128, 
130, 132, 141, 145, 150-155, 163, 167, 168, 
,170, 173, 176, 231, 258, 275, 298, 299, 
300, 333. 

Mastodon ameriahus', see Mammut 
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MastodoB aBgustidenSj 267... 

Mattawa, 115* 

Mattliewj 209. 

Maury, 323. 

Maxwell, 168. 

McAdams, 299, 301. 

McAtee, 332. 

McGee, 219, 222, 232, 251, 253, 254, 256, 
288, 351, 353, 354. 

McKay, 142. 

McWilliams, 151. 

Megalonyx, 142, 145, 194, 202, 229, 274, 300, 
354. 

Megalonyx j^ffersoni, 191, 274, 282, 314, 
341, 354, 359, 371, 394. 

Megalonyx leidyi, 209, 210, 213, 236, 243, 
394. 

Megalonyx loxodon, 208, 213, 394. 
Megalonyx scalper, 208, 213, 394. 
Megalonyx tortulus, 208, 213, 394, 
Megalonyx wheatleyi, 208, 213, 394. 
Megalonyx fauna, 371. 

Megalonyx zone, 372. 

Megatherium, 202, 316. 

Melania, 2. 

Meleagris altus, 213. 

Meleagris superbus, 208, 213, 394. 
Menyanthus trifoliata, 180, 186, 382. 
Mephitis, 208. 

Mephitis fossidens, 208, 214, 397. 

Mephitis mephitica, 248, 283, 397. 

Mephitis laptops, 208, 215, 297. 

Mephitis obtusatus, 208, 215, 397. 

Mephitis orthostichus, 208, 214, 397. 

Mergus serrator, 37, 85, 100, 109, 190, 394. 
Merrill, 177. 

Myers, Ira, 55. 

Michigan basin, 74, 86, 87, 111, 113, 116, 192. 
Michigan ice lobe, 68, 74, 111, 121. 
Michigan City, 19. 

Microtus amphibius, 209, 214, 396. 

Microtus didelta, 208, 214, 396. 

Microtus diluvianus, 208, 214, 396. 

Microtus involutus, 208, 214, 396. 

Microtus penns^dvanicus, 354, 359, 396. 
Microtus speothen, 208, 214, 396. 
Middleton, 314. 

MiUer, 153, 301, 316. 

Millers, Ind., 80. 

Mill8„m 

Milwaukee, Wis., 75, 76, 105, 


Minnesota ice lobe, 117. 

Mohawk Valley, 75, 108, 113, 114, 

Monroe Street, Chicago, 61. 

Montezuma marsh, 402. 

Montrose Boulevard, Chicago, 62, 66. 
Moore, 130, 146. 

Morgan Park, Chicago, 106. 

Morgan Street, Chicago, 61. 

Morton, 313, 

Moses, 130, 

Mt. Forest, Chicago, 57, 69, 70, 77, 80, 94. 
Mudge, 235. 

Munn, 246. 

Muscuiium orbicularis, 162, 186. 

Musculium partumeium, 97, 163, 186, 384. 
Muscuiium rosaceum, 127, 145, 186, 384, 
Musculium secure, 27, 54, 73, 87, 97, 133, 136, 
145, 156, 186, 384. 

Musculium transversum, 38, 87, 94, 97, 186, 
268, 380, 384. 

Musculium truncatum, 47, 54, 73, 92, 97, 
127, 145, 172, 186, 384. 

Musk ox, 104, 259, 316. 

Mustek diluviana, 208, 215, 397. 

Mya arenaria, 14, 176, 180, 181. 

Mya truncata, 14, 176, 180. 

Mylodon, 202, 210. 

Mylodon harlani, 208, 213, 226, 232, 243, 
314, 341, 394. 

Mjdohyus nasutus, 146, 191, 208, 213, 275, 
282, 371, 395. 

Mylohys pennsylvanicus, 208, 213, 395. 
Mylohyus tetragonus, 208, 213, 395. 
Myloh3Uis temerarius, 226, 229, 243, 395. 
Mysis, 14, 402. 

Mysis relicta, 79. 

Mytilus edulis, 14, 176, 180. 

Najas, 27, 66, 87, 94, 101, 184. 

Naperville, III, 69. 

Natica clausa, 176. 

Nebraskan ice invasion, 207, 210, 219, 224, 
229, 231, 237, 238, 246, 279, 319. 

Nebria abstracta, 331, 340, 391. 

Needham, 16. 

Neohipparion gratum, 226, 229, 234, 243, 
395. 

Neofiber alleni, 373. 

Neofiber fioridana, 373. 

Neotoma magister, 315. 
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Nephronajas iigamentina, 97, 125, 186, 288, 
336,383. 

Newberry, 197, 318. 

New Buffalo, Mich., 12,,, 15, 19. 

New England States, 116. 

Newton Co,, Ark., fossils, 210. 

Niagara Falls, 83, 84, 114, 344. 

Niagara gorge, 223. 

Nicholson, 79. 

Nipissing Great Lakes, 105, 116, 120, 132, 
133, 136, 137, 155,161. 

Nipissing stage, 60, 84, 94, 95, 136, 137, 138, 
155, 157, 161, 163. 

Noah^s bone-yard, 272. 

North Avenue, Chicago, 94, 

North Clark Street, Chicago, 60. 

Norton, 230, 231, 250, 288. 

Norwood Park, Chicago, 69, 106. 

Noyes Street, Chicago, 63. 

Nylander, 155, 156. 

Nymphaea advena, 27, 81, 91, 101, 185, 380. 
Nyssa sylvatica biflora, 204, 211, 381. 

Oak Park, Chicago, 54, 65, 61, 69, 86, 106, 
Oakton Avenue, Chicago, 46. 

Obliquaria comuta, 125. 

Obliquaria reflexa., 30, 37, 82, 97, 101, 125, 
186, 193, 383. 

Obovaria circulus, 158, 186, 193, 383. 
Obovaria eUipsis, 125, 160, 164, 186, 193, 
383. 

Ochotona palatinus, 208, 214, v397, 

Oculina robusta, 14. 

Odocoileus laevicomis, 213, 208, 395. 
Odocoileus osceola, 374. 

Odocoileus virginianus, 56, 64, 86, 89, 100, 
153, 154, 191, 274, 283, 300, 311, 315, 341, 
354, 359, 395. 

Odocoileus whitneyi, 354, 359, 395, 

Oecology of Wilmette Bay, 103-105. 

Ogden Avenue, Chicago, vS4, 65. 

Ogden ditch, Chicago, 54, 65, 66, 73, 85* 

Old soils of Chicago, 64. 

Olophmm arcanum, 331, 340, 392. 

Olophrum, celatum, 331, 340, 392. 

Olophmm dejectum, 331, 340, 393. 

Olophmm interglaciale, 291, 340, 393. 
0’NeiH,,16. 

Omphalina fuliginosa, 157, 189, 362, 389, 
Omphalina inomata, 308, 339, 389. 

Omphalina kopnodes, 362. 


Ontario basin, 74, 86, 93, 113, 114, 116. 
Orchestes avus, 332, 341, 393. 

Oreohelix cooperi, 288. 

Oreohelix iowensis, 252, 254, 255, 282, 287, 
288, 297, 308, 339, 348, 351, 352, 359, 361, 
362,389. 

Orr, 251. 

Ortmann, 92, 199, 205, 206, 277, 302. 
Oryzomys palustris, 374. 

Oryzopsis asperifolia, 185, 378. 

Osborn, 207, 218, 283, 271-274. 
Osmotherium spelaeum, 208, 214, 397 
Ostracod, 296, 339, 390. 

Ostrea virginiana, 14, IS, 329, 336, 379. 
Ottawa valley, 93, 116, 176. 

Over, W. H., 261. 

Ovibos nioschatus^ 132, 173, 191, 316, 341, 
359, 396. * 

Ovibos-Rangifer zone, 372. 

Owen, D. D., 263, 350. 

Owen, Luella, 356. 

Oxycoccus palustris, 332. 

Oxy'porus stiriacus, 331, v340, 392. 

Oxyria digyna, 170, 185, 380. 

Ozark Mountains, 199. 

Packard, 177. 

Paisley, 182. 

Palos Park, Chicago, 69. 

Palos Springs, Chicago, 15, 77, 79, SO. 
Paludestrina nickliniana, 99, 140, 187, 385. 
Paludina, 126. 

Paramylodon nebrascensis, 209, 213, 394. 
Paraptera gracilis, 97- 
Patrobus decessus, 331, 340, 391. 

Patrobus frigidus, 331, 340, 391. 

Patrobus gelatus, 331, 340, 39 L 
Patrobus hcnslowi, 291, 340, 391. 

Peak, 315* 

Peat, 393. 

Peattle, 18. 

Peacatonica basin, 295. 

Pecten, 14. 

Pelycictis lobuktus, 208, 214, 397. 

Peorian soil, Chicago, 65. 

Penhallow, 3, iS, 72, 90, 149, 150, 178, 202, 
279, 292, 330, 334. 

Paimuken formation, 207. 

Peorian interval, 118, 167, 219, 252|263,^293, 
317,319, 325, 360, 373, 376, 402. 
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Peorian mterval. 

Canada, 357. 

Illinois, 345, 351. 

Indiana, 354. 

Iowa, 347-349. 

Kansas, 356. 

Minnesota, 349-351. 

Wisconsin, 351. 

Peorian loess, 309, 346. 

Perkins, 177. 

Peromyscus iencopus, 208, 214, 396. 
Petawawa VaUey, 116. 

Phanaeus antiquus, 208, 212, 390. 

Pkinney, 131, 301. 

Philanthiis claudus, 331, 340, 392. 

Phryganea ejecta, 179, 190, 393. 

Physa, 2, 6, 121, 122, 127,^136, 142, 143, 181, 
262, 274, 300. 

Physa ancillaria, 81, 119, lv32, 135, 138, 141, 
144, 145, 147, 157, 159, 162, 168, 188, 311, 
330, 338, 386. 

Physa aplectoides, 144, 148, 386. 

Physa crandalli, 267. 

Physa elliptica, 17, 136, 138, 139, 188, 386. 
Physa gyrina, 38, 39, 46, 47, 56, 72, 73, 87, 
89, 92, 94, 99, 103, 124, 128, 133, 136, 140, 
144, 145, 172, 188, 227, 236, 242, 252, 
266, 267, 281, 386. 

Physa gyrina hildrethiana, 137-139, 188, 386. 
Physa heterostropha, 99, 135, 138, 141, 144, 
145, 147, 149, 150, 155, 156, 160, 161, 162, 
163, 172, 188, 236, 237, 266, 267, 295, 
324, 330, 338, 350, 358, 386. 

Physa Integra, 26, 27, 33, 35, 55, 56, 58, 
87-92, 94, 99, 103, 135, 139, 144, 145, 172, 
188, 225, 237, 242, 386. 

Physa niagarensis, 136, 140, 141, 188, 386. 
Physa plicata, 266, 267. 

Physa sayii, 128, 145, 188, 237, 242, 386. 
Physa walkeri, 54, 58, 81, 88, 99, 121, 140, 
188, 386. 

Physa warreniana, 11, 12, 23, 24, 25, 26, 29, 
30, 33, 35, 39, 54, 56, 58, 59, 64, 72, 73, 
85, 87-91, 95, 99, 102, 121, 188, 386. 
Picea, 6, 7, 228, 241, 280, 329, 378. 

Picea alba, 251, 292. 

Picea canadensis, 19, 41,, 44, 53, 71, 72, 87, 
101, 147, 152, 184, 194, 251, 280, 292, 
325, 332, 336, 378. 


Picea evanstoni, 5, 10, 64, 101, 

Picea mariana, 5, 19, 26, 29, 41, 87, 184, 194, 
241, 325, 329, 334, 336, 378. 

Picea nigra, 184, 325, 329, 334, 357. 

Picea sitchensis, 5, 6, 7, 72. 

Piers, 182. ■ 

Pilsbry, 203-205, 308, 370. 

Finns, 204, 210, 241, 280, 378. 

Finns nigra, 180. 

Plans rigida, 184, 207, 210, 378; 

Finns strobus, 325, 329, 336, 378. 

Finns taeda, 169, 184, 378. 

Pipestone Creek, Mich., 141. 

Pisidium, 2, 17, 29, 42, 122, 149, 150, 236, 
252, 289, 296. 

Pisidium abditum, 30, 87, 97, 102, 123, 127, 
132, 134, 144, 145, 149, 156, 159, 162, 
172, 187, 210, 212, 225, 227, 237, 242, 278, 
281, 296, 338, 384. 

Pisidium abyssorum, 97. 

Pisidium adamsi, 155, 187, 330, 338, 384. 
Pisidium affine, 24, 27, 29, 30, 32, 34, 39, 47, 
72, 82, 87, 91, 92, 97, 102, 127, 137, 138, 

140. 145. 156. 187, 384. 

Pisidium compressum 23, 23, 26, 27, 30, 32- 
37, 39, 56, 58, 72, 82, 87-89, 91, 94, 97, 
102, 125, 132, 134, 135, 136, 137, 138, 140, 

141. 143. 145. 149. 155. 156. 168. 172. 187, 
225, 236, 237, 242, 261, 281, 296, 307, 
324, 330, 336, 384. 

Pisidium compressum confertum, 55, 90, 97, 
187, 384. 

Pisidium compressum illinoisense, 125, 187, 
384. 

Pisidium compressum laevigatum, 25, 87, 97, 
102, 187, 384, 

Pisidium compressum rostrata, 97. 

Pisidium contortum, 127, 133, 135, 136, 155, 

156. 162. 170. 187, 384. 

Pisidium costatum, 127, 156, 187, 384. 
Pisidium cruciatum, 97, 295, 338^ 384. 
Pisidium dubium, 4, 90, 157, 160. 

Pisidium fallax, 58, 89, 97, 143, 145, 187, 

295, 336, 384. 

Pisidium handwerki, 97. 

Pisidium idahoense, 44, 72, 98, 102, 384. 
Pisidium kirklandi, 24, 88, 98, 102, 162, 187, 
384. 

Pisidium mainense, 55, 56, 89, 90, 98, 155, 
156, 162, 187, 384. 
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Pisidium medianum, 54, 58, 73, 88, 98, t34, 
135, 137, 138, 144, 145, 162, 187, 262, 
281, 384 

Pisidium medianum minutum, 156, 187, 384. 
Pisidium milium, 134, 187, 384. 

Pisidium neglectum corpulentum, 98. 
Pisidium novebdhicense, 23, 24, 27, 35, 88, 
91, 98, 102, 140, 157, 159, 162, 187, 338, 
384. 

Pisidium noveboracense elevata, 98. 
Pisidium ohioense, 145, 187, 384, 

Pisidium pauperculum, 27, 32, 82, 88, 98, 
102, 135, 144, 145, 155, 162, 187, 330, 

384. 

Pisidium pemlta, 98. 

Pisidium politum, 26, 30, 32, 35, 38, 82, 88, 
98, 102, 187, 385. 

Pisidium politum decorum, 88, 98, 102, 1^7, 

385. 

Pisidium punctatum, 98, 296, 336, 384. 
Pisidium punctatum simplex, 98. 

Pisidium roperi, 98, 135, 187, 384. 

Pisidium rotundatum, 132, 133, 136, 144, 
145, 155, 162, 187, 384. 

Pisidium sargenti, 24, 88, 98, 102, 138, 187, 

384. 

Pisidium scutellatum, 27, 30, 82, 87, 9^, 102, 
133, 136438, 145, 149, 155, 163, 187, m 
Pisidium splendidulum, 23-25, 27, 32, 33, 56, 
58, 82, 88, 89, 91, 98, 102, 137, 138, 140, 
141, 145, 156, 187, 384. 

Pisidium superius, 55, 90, 98, 187, 384. 
Pisidium tenuissimum, 54, 73, 98, 156, 163, 
187, 384. 

Pisidium tenuissimum calcareum, 127, 128, 
187, 384. 

Pisidium trape 2 X)ideum, 137, 187, 384, 
Pisidium triangulare, 156, 187, 384. 

Pisidium ultra-montanum, 149, 187, 384. 
Pisidium variabile, 24, 26, 27, 29, 30, 32-37, 
39, 72, 82, 88, 91, 94, 98, 102, 128, 132, 
136-138, 141, 145, 150, 155, 156, 170, 187, 
261, 281, 296, 307, 338, 384. 

Pisidium ventricosum, 135, 136, 155, 156, 
187, 385. 

Pisidium ventricosum costatum, 136, 187, 

385 . ' 

Pisidium vesiculate, 128, 135, 162, 187, 385. 
J^sidium viigit^icum, 23, 26, 30, 33, 37, 

55, 58, 82, 85, 88, 90-92, 98, 102, 12S, 


137, 143, 149, 157, 160, 187, 296, 324, 338, 

385. 

Pisidium walkeri, 23, 24, 32, 35, 82, 98, 102, 
136, 144, 187, 295, 285. 

Plagiothecum denticulatum roseanum, 126, 
184, 377. 

Planorbis, 2, 6, 10, 127, 150, 153, 155, 178, 
179, 259, 266, 332, 300. 

Planorbis albus, 147, 236, 242, 289, 338. 

Planorbis altissimus, 128, 188, 387. 

Planorbis antrosus, 23-27, 29, 30, 33, 35, 39, 
54, 56, 58, 59, 72, 73, 81, 87-95, 99, 103, 
119, 1.33, 135-141, 145, 147, 148, 150, 155, 
156, 157, 159, 160, 161, 162-165, 168, 172, 
179, 188, 225, 236, 237, 242, 255, 259, 
260, 262, 264, 274, 278, 281, 295, 307, 
324, 330, 338, 350, 358, 370, 387. 

Pknorbis antrosus angistomus, 140, 141, 188, 
387. 

Planorbis antrosus striatus, 119, 141, 162, 
188, 262, 281, 387. 

Planorbis annukta, 147. 

Pknorbis bicarinatus, 17, 148, ISO, 161, 162, 
163, 172, 179, 188, 225, 226, 237, 255, 
259, 260, 274. 

Pknorbis binaeyi, 145, 188, 387, 

Pknorbis campanuktus, 23-27, 29, 30, 33, 
35, 39, 54, 56, 58, 59, 72, 73, 81, 87, 89-91, 

94, 95, 99, 103, 119, 121, 125, 132, 135, 
136, 138, 140, 144, 146, 155, 156, 157, 
159, 161, 162, 168, 188, 387. 

Planorbis crista, 155, 188, 387. 

Pknorbis crista cristata, 144, 145, 156, 188, 
387. 

Planorbis deSectus, 27, 29, 30, 33, 35, 39, 
56, S8, 60, i?2, 85, m, 89, 91, 99, 103, 1|9, 
132, 131, 135, 137, 138, 140, 141, 157, 159, 
162, 168, m, 262, 324, 387. 

Planorbis diktate, 172, .225, 236, 237, 242, 
274, 287. 

Pknorbis e3KaC'tttt«, 25, .29, 56, 72, 88, 89, 

95, 99, 103, 121, 126, l.«, 139, 1«, 145, 
162, 168, 172, 188, 262, 274, 2S1, 387. 

Pknorbis hirsutus, 81, 121, 138-141, 145, 
156,, 162, m, 242, 338, 387. 

Pknorbis Jens, ^ 274. 

Pknorbis l«tus, 324. 

Pknorbis obtusa, 147. 

Pknorbis pludwa, 147. 

Pknorbis parvus, 4, 17, 24., 25, 27, 29, 30, 
33-35, 38, 46y 54, 56, 5840, 64, 72, 73, 
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81, 88-95, 99, 103, 121, 124, 126, 127, 135, 
136, 138-145, 147, 149, 150, 155-159, 161- 
166, 170, 172, 179, 188, 225, 227, 232, 236, 
237, 242, 260, 261-264, 278, 281, 289, 295, 
307, 313, 324, 330, 338, 350, 352, 358, 
370, 387. 

Planorbis parvus urbanensis, 128, 188, 387. 

Planorbis rubeilus, 145, 188, 274, 387. 

Pianorbis trivolvis, 11, 12, 17, 23-27, 29, 30, 
33, 35, 38, 39, 46, 47, 56, 64, 72, 81, 88-91, 
94, 99, 103, 124, 128, 135-138, 141, 144, 
147, 155, 157, 170, 172, 179, 188, 257, 
261, 266, 267, 281, 314, 324, 338, 370, 387. 

Planorbis umbilicatellus, 144, 188, 387. 

Piatanus ocddentalis, 170, 185, 211, 302, 305, 
329,336,380. 

Platygonus, 354. ^ 

Platygonus compressus, 131, 141, 146, 153, 
191, 194, 209, 210, 213, 233, 315; 341, 
354, 359, 371, 395. 

Platygonus vetus, 209, 213, 311, 341, 395. 

Platynus casus, 331, v840, 391. 

Platynus delapidatus, 331, 340, 391. 

Platynus desuetus, 331, 340, 391. 

Platynus dissipatus, 331, 340, 391. 

Platynus exterminatus, 331, 340, 391. 

PlatjTius halli, 331, 340, 391. 

Platynus hartii, 331, 340, 391. 

Platynus hindei, 331, 340, 39L 

Platynus interglacialis, 331, 340, 391. 

Platynus interitus, 331, 340, 391. 

Platynus longaevus, 331, 340, 391. 

Platynus pleistoccnicus, 291, 340, 392. 

Platynus subgelidus, 291, 340, 391. 

Plethobasus aesopus, 125, 186, 382. 

Fieurobema clava, 160, 329, 330, 337, 383. 

Pleurobema coccineum, 83, 96, 148, 149, 160, 
186,193,329,330,337,382. 

Pleurobema coccineum magnalacustris, 23, 
26, 30, 32, 34, 37, 38, 54, 58, 82-85, 96, 
101, 109, 148, 149, 186, 193, 383. 

Pleurobema obliquum, 273, 280, 303. 

Pleurobema pyramidatum, 329, 330, 337, 
383, 

Pleurocera, 122, 136, 159, 268, 281, 385. 

Pleiirocera alveare, 273, 281, 385. 

Pleurocera canaliculatum, 157, 273, 274, 281, 
285. 

Pleurocera elevatum, 11, 12, 64, 90, 99, 102, 
125, 134, 187, 329, 330, 338, 3SS. 


Pleurocera elevatum lewisii, 99, 329, 338, 
385. 

Pleurocera pallidum, 330. 

Pleurocera subulate, 60, 99, 124, 149, 160, 
187, 293, 329, 338, 385. 

Pleurocera unciale, 273, 281, 385. 

Plummer, 305. 

Polygonum, 380. 

Polyg>Ta, 122, 226, 271, 296, 370. 

Polygyra albolabris, 136, 143, 144. 157, 159, 
160, 162, 189, 268, 269, 282, 303, 306, 

308. 339. 356. 359. 362. 390. 

Polygyra albolabris alleni, 355, 359, 390. 
Polygyra albolabris dentifera, 162. 

Polyg>Ta albolabris dentata, 189, 390. 
Polygyra appressa, 268, 269, 282, 303, 339, 

355, 359, 362, 390. 

Polygyra clausa, 124, 143, 189, 254, 268, 282, 
297, 339, 355, 359, 389. 

Polyg>Ta divesta, 257, 267, 356, 259, 390. 
Polygyra elevata, 143, 189, 268, 269, 282, 

303. 307. 308. 314. 339. 355. 359. 362. 390. 
Polyg>Ta exoleta, 303. 

Polygyra fratema, 268, 269, 282, 307, 308, 
339, 355, 359, 362, 389. 

Polygyra fraudulenta, 142, 144, 189, 362, 
390. 

Polygyra hirsuta, 142, 144, 172, 189, 255, 
, 256, 267-269, 282, 296, 306, 307, 314, 
339, 355, 356, 359, 389. 

Polyg>Ta inflecta, 142, 189, 268, 282, 303, 
339, 359, 363, 390. 

Polygyra leai, 255, 256, 257. 

Polygyra mitcbelUana, 143, 189, 303, 339, 
389. 

Polygyra monodon, 138, 139, 144, 158, 160, 
172, 189, 227, 242, 253, 254, 256, 257, 
267-269, 282, 297, 303, 306-308, 339, 347, 
355, 356, 359, 389. 

Polygyra multilineata, 124, 125, 138, 143, 
144, 172, 189, 227, 242, 252-257, 266, 267, 
269, 282, 297, 303, 306, 307,. 339, 347, 
348, 356, 359, 362, 390. 

Polygyra obstricta, 363. 

Polyg>"ra palliata, 144, 189, 303, 339. 
Polygyra pennsylvanica, 144, 189, 297, 303^ 
339, 355, 359, 390. 

Polygyra profunda, 124, 125, 143, 144, 172, 
189^227, 242, 253, 256, 266, 267, 268, 282, 
303, 314, 339, 348, 355, 359, 362, 390. 
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Polygyra sayana, 157, 162, 189, 390, 

Poiygyra sa 3 di, 157, 162, 189. 

Poiygyra stenotrema, 303, 339, 363, 390. 
Polygyra thyroides, 125, 143, 144, 189, 254, 
266, 268, 269, 282, 303, 307, 308, 314, 
334, 339, 355, 359, 390. 

Polygyra tridentata, 144, 157, 159, 189, 303, 
k4, 339, 362, 390. 

Polygyra zaleta, 142, 189, 269, 282, 303, 
339, 390. 

Pomatiopsis lapidaria, 99, 123, 143, 144, 149, 
187, 257, 267, 281, 303, 306-‘309, 314, 
338,385. 

Pontederia cordata, 81. 

Pontoporeia, 402, 

Pontoporeia aj65nis, 79. 

Pontoporeia fisicornis, 79. 

Pontoporeia hoyi, 79. 

Popnlus, 228, 241, 379. 

Populus balsamifera, 29, 71, 101, 178, 185, 
194, 329, 336, 379. 

Populus grandidentata, 178, 180, 185, 329, 
336,379. 

Port Huron, 17, 115. 

Port Huron-Chicago stage, 105. 

Port tluron-Whitehall moraine, 75, 76. 

Port Kennedy fauna, 368. 

Port Stanley, 199. 

Portage, Wis., 75, 112, 199. 

Post'Glenwood stage, 3, 8, 11, 12, 16. 
Postglacial deposits. 

Canada, 156-164, 176-182, 193. 
Connecticut, 154, 155, 171. 

Illinois, 122-129. 

Indiana, 130-132. 

Iowa, 171-176. 

Massachusetts, 169-171. 

Maine, 155. 

Michigan, 132-136, 139-141, 149. 
Minnesota, 164-167. 

New Brunswick, 182. 

New Jersey, 168, 169. 

New York, 147-154 157, 

North Dakota, 167. 

Nova Scotia, 182. 

Ohio, 142-146. 

Pennsylvania, 147. 

South Dakota, 176. 

Vermont, 154, 181. , 

Wlsconsiii, 118, 123. . ' ' • 


Potamogeton, 25-27, 39, 56, 66, 67, 81, 87, 
91,94, 101, 108, 332,336,378, 
Potamogeton natans, 178, 184, 378. 
Potamogeton pectinatus, 178, 184, 378. 
Potamogeton perfoliatiis, 178, 184, 378. 
Potamogeton pusillus, 178, 184, 378. 
Potamogeton rutiius, 178, 184, 378, 
Potentilla anserina, 178, 185, 381. 

Potentilla canadensis, 178, 185, 38L 
Potentilla monspeliensis norvegica, 178, 185, 
381. 

Potentilla tridentata, 178, 185, 381, 

Pratt, 124, 125, 248, 250, 288. 

Preglacial conditions, 197, 199, 

Preglacial deposits. 

Iowa, 210. 

Kansas, 209, » 

Nebraska, 209. 

New Jersey, 203-205, 207. 

Pennsylvania, 207. 

Preglacial drainages, 197, 199, 200. 

Preglaciai fauna, 376. 

Preglacial land elevation, 198. 

Prime, 170. 

Procyon lotor, 374. 

Procyon priscus, 354, 360, 398. 

Proptera alata, 29, 42, 71, 82, 98, 101, 186, 
193, 383. 

Proptera purpurata, 273, 280, 383. 

Prunus, 207, 211, 329, 336, 381. 

Prunus pennsylvanica, 332, 336, 381. 

Prunus iharatima, 14. 
prunus virginiana, 170, 185, 381, 

Psedera quinquefolia, 211, 381. 
Pseudosuccinea columella, 81, 99, 145, 149, 
ISS, 264, 281* 350^ 35$, 387. 
Pseudosuccinea columelk chalybea, 99. 
Pullman, 111., 80. 

Fimctum pygmneura, 144, 189, 339, 389. 

Fupilk fokndi, 252457, 259, 281, 288, 339, 
348, 358, 361, 362, 388. 

Pupilk decora, 353, 358, 362, 388. 

Papilla rauscomm, 252-257, 282, 287, 288, 
297, 339, 347, 348, 352, 353,' 358, 361, 
362, 388. 

Pupoides marginatus, 144, 1^, 303, ^7, 339, 
388. 

Pterostfchus abrogatiw, 331, 391. 

Ftemstkhu$ depletus, 331, 340, 391. 
Fterostichus d^titutus, 331, 391. 

Fterostkhus destructe, 331, 319, 391. 
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Pterostichus dormitans, 312, 340, 391. 
Pterostichus fractus, 331, 339, 391. 
Pterostichus geiidus, 331, 339, 391. 
Pterostichus laevigatus, 208, 212, 391. 
Pterostichus longipennis, 208, 212, 391. 
Ptychobranchus phaseolus, 330, 336, 383. 
Pyramiduia alternata, 121, 125, 143, 144, 
157, 159, 161, 162, 189, 226, 227, 242, 
252-257, 264, 266, 267, 268, 269, 282, 
296, 297, 303, 306, 307, 314, 339, 347, 
348, 355, 356, 359, 362, 389. 

Pyraiuidula cronkhitei anthonyi, 139, 143, 
144, 163, 172, 179, 189, 226, 227, 236, 240, 
242, 248, 252-257, 260, 264, 266, 267, 271, 
282, 287, 288, 296, 297, 303, 307, 339, 

347, 348, 351, 353, 356, 359, 389. 
Pyramiduia perspectiva,^144, 189, 252-257, 

268, 271, 282, 287, 303, 307, 308, 339, 

348, 355, 359, 362, 389. 

Pyramiduia shimekii, 252, 254, 255, 256, 260, 

282. 308. 347. 348. 353. 359. 361. 362. 389. 
Pyramiduia solitaria, 125, 143, 144, 189, 268, 

269. 282. 303. 314. 339. 355. 359. 362. 389. 
Pyramiduia striatella, 172, 248, 256, 267, 362. 
Pyrgulopsis, 122. 

Pyrgulopsis scalariformis, 123, 187, 385. 

Quadmla asper, 273, 380, 382. 

Quadrula lachrymosa, 23, 30, 32, 37, 82, 86, 
101, 172, 186, 193, 382. 

Quadrula metanevra, 125, 186, 241, 275, 382. 
Quadrula pustulosa, 23, 30, 32, 34, 37, 38, 
40, 55, 58, 82, 83, 87, 88, 93, 96, 101, 125, 
186, 193, 250, 280, 329, 330, 337, 382. 
Quadrula pustulosa schoolcraftensis, 186, 
193, 329, 337, 382. 

Quadrula rabiginosa, 11. 

Qixadrula trigona, 11. 

Quadrula undulata,, 11. 

Quedius deperditus, 331, 340, 392. 

Quercus, 26, 28-30, 39, 53, 64, 71, 87, 101, 
204. 

Quercus acuminata, 329. 

Quercus alba, 170, 185, 207, 211, 329, 336, 
379. 

Quercus falcata, 67. 

Quercus garryana, 5. 

Quercus macrocarpa, 207, 211, 329^ 336, 379. 
Quercus marcyana, 5, 10, 64, 90, 101, 185, 
379. ' ■ 

Quercus muhlenbergeri, 329, 336, 379. 


Quercus oblongifolia, 329, 336 ,380. 

Quercus obtusifoHa, 329. 

Quercus palustris, 207, 211, 379. 

Quercus phellos, 169, 185, 379. 

Quercus primus, 5, 6, 7. 

Quercus rubra, 329, 336, 380. 

Quercus rubra ambigua, 170, 336, 379. 
Quercus stellata, 329, 336, 379. 

Quercus tinctoria, 329. 

Quercus vellutina, 329, 336, 379. 

Raddin, 5, 8, 61. 

Rana, 213, 394. 

Rangifer, 265, 28v3, 395. 

Rangifer caribou, 190, 314, 333, 341, 395. 
Rangifer muscatinensis, 176, 191, 259, 283, 
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St. Croix, 68, 111. 
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Sheldon, 325. 
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Sphaerium acuminatum, 29, 44, 58, 72, 87, 
88, 92, 97, 102, 187, 384. 

Sphaerium emarginatum, 46, 92, 97, . 187, 
384. 
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187.383. 
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Sphaeriiun torsum, 149, 187, 384. 
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248, 252, 254, 256, 260, 268, 287, 297, 
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Superior basin, 74, 86, 87, 111. 
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371, 396. 
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241, 274,295. 

Tapirus terrestris, 274. 
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138, 148, 160, 192, 332, 344, 400, 401, 
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Taxodium baccata, ^92. 
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378. 

Taxus minor, 292, 335, 378. 
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Tellina, 179. 

Tenebrio calculensis, 179, 190, 393. 
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Terrapane Carolina, 311, 341, 394. 

Thomas, B. W., 292. 

Thomomys, 209, 214, 396. 

Thompson, 131, 154, 155, 177. 

Thornton, 77. 

Thousand Islands, 201. 

Thuja occidentalis, 41, 71, 101, 178, 180^ 
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Tiffany, 124, 125. 
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Tilia americana, 329, 336, 381. 

TOia dubia, 204, 211, 381. 

Tilton, 176. 
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91, 104, 105, 108, 119, 120, 123, 133, 134, 
158. 

Tomlinson, 151, 326, 

Toronto Formation, 103, 104, 291, 322, 327. 
Trent Valley, 86, 90, 109, 115, 

Trichotropis borealis, 14, 176. 

Trifolium repens, 178, 1S5, 381. 

Tiiglopsis stimpeoni, 79. 

Trfeiopsis thompsonl, 79, ' 
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Trowbridge, 172, S53, 

Tuoby Avenue, Chicago, 45, 46. 

Turner Park, Chicago, 106. 

Turtles, 236, 243, 394. 

Two Creeks, Wis., 76. 

Two Rivers, Wis., 75, 105. 

Typha, 108. 

Typha latifoiia, 27, 81, 91, 101, 178, 184, 
378. 

Tyrell, 278. 
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Udden, 175, 209, 210, 231, 253, 255, 256, 257, 
271, 287, 288, 292, 297, 301. 

Ulmus, 241, 380. 

XJlmus americana, 329, 336, 380, 

Ulmus racemosa, 329, 336, 280. 

Unio, 2, 3, 10, 11, 59, of, 122, 123, 125, 126, 
136, 140, 143-145, 158, 159, 166, 180, 
203, 226, 2s35-237, 249, 257, 

Unio aktoides, 204, 212. 

Unio alatus, 204, 206. 

Unio anodontoides, 204, 206. 

Unio cariosoides, 205, 212. 

Unio cariosus, 205. 

Unio complanatus, 204, 205. 

Unio complanatus quadrikterus, 206. 

Unio dariensis, 206. 

Unio gibbosus, 11. 

Unio humerosoides, 204, 212. 

Unio jayensis, 206. 

Unio ligamentina, 206. 

Unio ligamentoides, 204, 212. 

Unio nasutoides, 205, 212, 

Unio nasiitus, 205, 206. 

Unio petrosas, 313. 

Unio praeanodontoides, 204, 212. 

Unio radktoides, 204, 212. 

Unio radiatus, 204, 205, 206. 

Unio rectoides, 212, 214. 

Unio rectus, 204, 206. 

Unio roanokensis, 205. 

Unio roanokoides, 205, 212. 

Unio saxulum, 314. 

Unio subrotundoides, 204, 212. 

Unio subrotundus, 214. 

Unio terrenus, 314. 

Unio tumuktus, 313. 

Upham, 8, 75, 117, 164, 165, 167, 177, 198, 
262,320,366,373,399. 


Urocyon cinereoargentatus, 208, 325, 341, 
360, 398. 

Ursus americanus, 154, 208, 214, 226, 243, 
315, 397. 

Ursus floridanus, 316, 341, 374, 397. 

Utica, III., 82. 

Vaccinium oxycoccus, 170, 186, 382. 

Vaccinium uliginosum, 170, 186, 329, 332, 
336, 382. 

Vallisneria, 178. 

Vallisneria spiralis, 178, 184, 278, 380, 378. 

Valparaiso moraine, 57, 59, 61, 69. 

Valvata, 2, 6, 150, 153, 179, 274. 

Aklvata bicarinata, 98, 124, 125, 188, 225, 
242, 253, 386. 

Valvata bicarinata normalis, 98. 

Valvata bicarinata perdepressa, 55, 81, 90, 
98, 188, 253, 330, 338, 386. 

Valvata lewisii, 98, 126, 127, 188, 253, 262, 
281, 386. 

Valvata obtusa, 81, 158, 188, 386. 

Valvata piscinalis, 158. 

Valvata sincera, 119, 127, 128, 136, 139, 145, 
149, 155-159, 161, 188, 253, 261, 262, 281, 
289, 330, 338, 386. 

Valvata striata, 127. 

Valvata tricarinata, 17, 23-27, 29, 30, 33, 35, 
39, 42, 56, 60, 72, 81, 87-92, 94, 95, 98, 
102, 119, 124-127, 133, 134, 138-145, 149, 
157-159, 161, 162, 163, 166, 179, 188, 210, 
225, 232, 236, 237, 242, 260, 262, 264, 266, 
278, 281, 289, 295, 307, 308, 324, 330, 
332, 338, 386. 

Valvata tricarinata confusa, 58, 88, 98, 138, 
188, 386. 

Valvata tricarinata ecarinata, 278. 

Valvata tricarinata infracarinata, 168, 188, 
386. 

Valvata tricarinata simplex, 58, 88, 98, 188, 
386. 

Valvata tricarinata unicarinata, 54, 58, 73, 
88, 98, 188, 386. 

Vallonia, 269. 

Vallonk costata, 236, 242, 255, 296, 338, 353, 
358, 370, 388. 

Vallonia cyclophoreila, 306, 308, 338, 388. 

Vallonia gracilicosta, 172, 189, 226, 242, 252- 
259, 256, 266, 267, 281, 288, 297, 338, 
347, 348, 351, 358, 361, 362, 388. 

Vallonia minuta, 267, 308. 
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Vallonia parvula^ 172, 189, 256, 281, 388. 
Vallonia perspectiva, 296, 338, 388. 

Vallonia pnlchelia, 144, 189, 254, 259, 266, 
267, 269, 281, 288, 297, 303, 307, 308, 
338, 348, 351, 352, 358, 388. 

Vail Ransaeiaer, 147. 

Vaughn, 374. 

Vertigo, 138, 155. 

Vertigo bollesiana, 255, 256, 282, 388. 
Vertigo elatior, 144, 189, 296, 339, 388. 
Vertigo gouJdi, 257. 

Vertigo, milium, 144, 189, 281, 358, 388. 
Vertigo modesta, 256, 348, 358, 388. 

Vertigo morsei, 144, 189, 388. 

Vertigo ovata, 144, 172, 189, 252, 254-256, 
282, 348, 358, 388. 

Vertigo tridentata, 144, 172, 189, 256, 296, 
306, 308, 339, 388. 

Venus cancellatus, 14, 15. 

Venus mercenaria, 14. 

Vero, Florida, 373. 

Vespertiiio, 208, 214, 397. 

Viola palustris, 170, 186, 381. 

Vitis, 241, 336, 381. 

Vitis aestivalis, 169, 186, 381. 

Vitis pseudorotundifolia, 169, 186, 381. 
Vitrea, 370. 

Vitrea electrina, 267. 

Vitrea hammonis, 124, 135, 139, 143, 172, 

189, 226, 227, 242, 255, 256, 267, 282, 

296, 303, 307, 339, 348, 355, 359, 389. 
Vitrea indentata, 124, 143, 144, 145, 162, 

189, 252, 256, 267, 282, 296, 308, 339, 

348, 355, 358, 389. 

Vitrea placenta, 362. 

Vitrea radiatula, 134. 

Vitrea rhoadsi, 143, 189, 389. 

Vitrea wheatleyi, 143, 189, 307, 339, 389. 
Vivipara contectoides, 98. 

Vivipara intertexta, 124, 188, 386. 

Vivipara subpurpurea, 125, 188, 386, 

Vulpes paimoria, 374. 

Wabash fauna, 195, 367, 376. 

Wagner, 82, 117-119, 142. 

Walker, 17, 118, 133, 134, 141, 192, 194. 
Warder, 301, 303. 

Washington Heights, Chicago, 77, 106. 
Waukegan, 96, 

Webster, 230, 252. 

Wegemann, 297, 


Weidman, 239, 265, 219, 251. 

Welch, J. H., 12015. 

Weller, 15. 

Wentworth, 327. 

Wheaton, 111., 69. 

Wheeler, 235. 

Whiteaves, 177. 

White, 147. 

Whitfield, 203, 205. 

Whitehall moraine, 105, 118. 

Whittaker, 162. 

Whittlesey, 1, 120, 146, 277, 278, 318. 
Wicker Park, Chicago, 85. 

Wickham, 291. 

Wilder, 231, 236. 

Wilmette, Evanston, 65, 71, 77, 78, 80, 106, 
108. # 

Wilmette Bay, 22, 38, 71, 77, 80, 81, 87, 
88, 91-94, 103, 108, 109, 158. 

Willard, 246. 

Williston, 210 
Willow Springs, III, 11. 

Winchell, A., 141. 

Wincheli, N. H., 145, 166, 262, 272, 275, 
276, 278, 318, 350, 351, 403. 

Windsor Park, Chicago, 90. 

Winnetka, Illinois, 69. 

Winthrop Flarbor, m, 17. 

Wisconsin glaciation, 65. 

Wisconsin ice sheet, 22, 110, 192. 

Wisconsin invasion, early, 219, 365. 
Wisconsin invasion, late, 219, 365. 

Wisconsin Valley, 112. 

Witter, 253, 254, 289. 

Wolf, 125. 

Wood, 142. 

Wood, fossil, 154, 251, 262, 265, 276, 277, 
290, 305, 317-325. 

Woodruff, 121. 

Woolman, 203, 204, 207. 

Worth, Ind., 94. 

Worthen, 249, 270, 272, 285, 286, 298, 300. 
Wortman, 131. 

Wright, 20, 312. 

Wrightwood Avenue, Chicago, 60. 

Wylie, 275. 

Wyman, 153, 316, 353. 

Yarmouth interval, 215, 230, 2v39, 240, 283, 
284, 299, 309, 313, 325, 327, 347, 350, 
368, 373, 374, 376, 402, 403. 
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-Yamoiitli interval. 

Canada, 278, '279.., '^. 
Blinois, 248, 269-272. 
Indiana, 272, 274-276. , 
Iowa, 247-259, 
ivansas, 269. 

Kentucky, 274. , 
Minnesota, 262-265. 
Missouri, 266-268. , 
Nebraska, 259, 260. 
Ohio, 276, 277. 

'South Dakota, 260, 261. 
■ ’Wisconsin, 265.': 


Zapus hudsonicus, 208, 214, 397.. 

Zion City, 111., 17. 

Zbyhus, 169, 186, 194, 381. 

Zonitoldes arborea, 124, 133, 139, 142, 143, 
144, 162, 163, 172, 189, 226, 227, 242, 
254-256, 264, 267, 269,.. 271, 282, 296, 306, 
307, 308, 339, 347, 359, 389. 

Zonitoldes iaeviscula, 142, 189, 389. 
Zonitoides milium, 355, 359, 389. 

Zonitoides minuscula, 124, 138, 139, 142, 
143, 172, 189, 227, 242, 252, 254, 256, 
269, 282, 296, 347, 348, 355, 359, 389. 
Zonitoides nitlda, 307, 339, 389. 

Zostera marina, 180. 
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